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内因!反应物的结构’性质
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化学平衡移动原理)勒沙特列原理&

!"#!$%&’()

%&’(
!6\]$%&’()<^_%W‘abcdef&gh jW<$%&’()<kl’

$6m5n pq!r:%s:%t3%u$v"w&’()<xy’

pqz$
$%&’
()z$

{|w} ~�

��&’�r: !!!�� =>F<&’��V&’ �V%�>V<r:���
��t3 !!!�� ��V��<&’ t3<xy�6��r:<xy

��s: !!!�� ��&’
s:���!%7&&’()"�
��$&&�

�|u$v �z!"����" ���H&’&����
/���� �z&’()’¡
P¢u$vF£

!!xy$%&’()<n pq¤¥�¦@§e¨<©ªn&&’�«¬<�­%=v%®%̄ °±%²

(!(

#$%

此为试读,需要完整PDF请访问: www.ertongbook.com



®%³´µ%4¶±·¸gxy�¹&’<()’

)*+,
I!!89!:9"#$%&’()*+,-!./0123456789’!:;<=’>!$89;
"#$:9 8$;$:9$!?@56!ABCDEF)# "!!#

<6GHI<J0KL56MN

=6OPQR?56MNS*TU

:6VW’XY!56MNZY!?[\+]^

>6_‘abcdefOP!g?@<h56MNiTU
7J!º�"§�V�6»<$%&’&�z&’�<r:%t3%s:¼g�z½&’<()&¾¿

>ÀÁ’
��t3&Â¿��V�6<VÃz­&br:z�&¾¿&’()�Ä’&Å&Æ­t3&Â��V

<VÃz�&r:z­&&’()zÇ’ÈÉ½&’��V�6»<&’&�zt3w&’()�xy’
Ê=¸ÀÁ’

��s:&Â¿�Ä&’()&ËÌs:ÂÆÇ&’()’ÈÉ897:9wÍ<ÎÏÐ�É8$7

:9$&¾¿&Ñ89Ò:9&’Ó/8$7:9$<()ËÌÔ&wÍÎÏÕ�&Ê:Ö×’
u$vÂ¿�z$%&’()&ØÙÚ�¾~<u$v"�ÛÜÖu$v&g�Ä&’()’Ê<Ö

×’
GH!<%:
I"!jk!l pqrs7AB56$

:(*:9:(*;? $%%$ :(*:9:($?;(;;?@

$#7t!u56)MNvABwxyz{$

!A$B,*C!%@#"":(*:9:(*#""(;#./0%3@!%4@!

$#7t!|}""?$#&"":(*:9:(*#&""(;#)4~����#%B%!./0%3@!&%B!./0%3@!&%B%!./0%3@!!
�$

"!#56�~t)MN’
"$#pqr?$����t!56MN��~t2�#L"������#(
7J!!!"ÈÝÞßà$

!á $$B,*%!%&#"!:(*:9:(*""!(;"

$$B,*%!%&#%%B!%%B%!

$$B,*%!%&)./0(3@!(4&!

!!!$"â=>F?$ãä"åÔ&&’()�!&æçÔ$

!!!!!!:(*:9:(*;? $%%$ :(*:9:($?;(;;?@

è!á!!!!!%B!!!%B%!! !!!!!!%B%!
z!$ %B%%# %B%%# %B%%#
?$ãä"åÔ %B%+# %B%%# %B%!#
!A$B,*C!%@#C%B%+#C%B%!#./0(3@!(4@!A*B)+C!%@)./0(3@!(4@!&!á&¾¿Ñ=>F<?$

ãä"åÔ&&’()éèáÔÄ’

-.%&
$!KLD

!6ê$3ëìFíÓ "#*<;= $:<&’&îïð�ñ<%=Û�&./0&<<+¼()�%B!$./0)3(4&æ

("(

MNOP



!%4òëìF<=� !!!"

<6$B)./0!!!!!=6!B"./0!!!!!:6*B$./0!!!!!>6*B"./0
$6óô&’ "#$< =;*:&ê$%7h Ôb!<A#./0)!3(4"’õös:���!%7&ç&’()

��÷Jø<$�’æÑbùpqúzÔ&s:�û#%7Ô&ç&’<$%&’()!:� !!!"

<6$%./0)!3(4" =6&%./0)!3(4" :6"%./0)!3(4" >6!#%./0)!3(4"

*6&’*<!�";=!� "#" $:!�";$>!�"êúüpqý&&’()þÿ�$!!<A%B"./0)!3(.DE"&

"!=A%B+./0)!3(.DE"&#!:A%B%!#!./0)3(4"&$!>A%B&#./0)!3(.DE"’æç&’êúüpqý
h ïÄ<� !!!"

<6"# =6!# :6"$ >6!
&6&’:!4";($9!F"#" :9!F";($!F"ê"ëÃÂz<!"ëìFh &ý#pq<�zwb&

’()$%&xy<� !!!"

<6��’(

=6)ëì<VÃ*­"å

:6+,VÃúz&-ñ8$�V.t3��

>6+,t3úz&-ñ8$�ëìVÃz�

#6ê$<;=A*:;&>&’F&ý¨cd<&’()ïÄ<� !!!"

<6!!<"A%B#./0(3@!(4@! =6!!="A%B$)./0(3@!(4@!

:6!!:"A%B)./0(3@!(4@! >6!!>"A!B%./0(3@!(4@!

"6â:;:9 "#$ $:9@’!&&’()�!!*8$;*( "#$ $8(*;’$&&’()�!$’wÉ�¦&
’&Ñs:��Ô&!!7!$<z$/0� !!!"

<6üÔ�� =6üÔÆ­ :6!!��&!$Æ­ >6!!Æ­&!$��

,6óô1�<!:�!B$)F)3&�234|G:09*569$&Ó/9$<+¼()�%B%!./0)!3(.DE"&
¡56#%%.39$7¡<Ô»�!&’ëì<VÃ�!3" !!!"

<6!%.DE =6".DE :6&.DE >6$.DE
)6óô$&8(*;#9 ’’’$ &89;"($9&î&’()þÿ|!8(*%!9$%!89%!($9!.H)3(.DE"cd&æ

Ö×<8.� !!!"

<6&#!8(*A!9$ =6#"!9$A!($9 :6$*!8(*A!($9 >6&#!9$A!89

+69%B"./0I�V7%B&./0J�V:.É$3ëìF&íÓ&’$*I!F";J!F"#" (K!F";$L!F"’
î#.DE;Ó/%B$./0L&<=ô¿Kr:z$øcd<+¼()�%B%!./0(3@!(.DE@!&æ�¦&’
FK�V<k>.�(<?� !!!"

<6! =6$ :6* >6&
!%6)�V8(&=M?É!"ëìF&ê�s:ý&íÓý#&’$

8(&=M!4"#" 8(*!F";(=M!F"!!$(=M!F"#" ($!F";=M$!F"

$.DEò&=ô($<r:�%B#./0)3&(=M<r:�&./0)3’î�¦&’()|!!8(*"cd&ý#
()Ö×<� !!!"

<6%B#./0(3@!(.DE@! =6$B#./0(3@!(.DE@!

:6$./0(3@!(.DE@! >6#./0(3@!(.DE@!

!!6ê"Hpqý&Â@&’8$;*( "#$ $8(*;’A/+,&ÑWB�zý#pqò&�8C¦À
Á<� !!!"

<6�u$v&!Ö%!@ ÛíÓz$&Dz$<��E·

=6�t&!Ö%!@ Û��&D!Ö �����É!@ ����

(#(

#$%



:6Ës&!Ö%!@ ÛÆF&D!Ö ÆF���É!@ ÆF��

>6�ñG�&!Ö%!@ Û��&D!Ö �����É!@ ����

!$6óô&’<;*=A$:;>&ê�HÔ»I¿<<r:z$cd<$%&’()�!./0(3@!(.DE@!&æ
çHÔ»I¿:<r:z$cd<$%&’()� !!!"

<6%B#./0(3@!(.DE@! =6!./0(3@!(.DE@!

:6$./0(3@!(.DE@! >6*./0(3@!(.DE@!

!*6!%%.3"./0)3($N9&ÒJ>KL&’&ê"Hs:ý&�¥ÆM&’h <()&NOúxyÓ
/P�<Q6>&ÂR&’�F�ñ{>< !!!"

<6SDT!�V" =6; :6UDV=> >6UDW!�V"

浓度2./0135

OPQ

RPS
RPT

SPO
SPU

SPQ

OPU

O #

<

$%%%%%%%%
(((((

:

=

时间

图

)
*
*
*
*
*
*
*
*
*
*
*

R@R

((((((+
+
+
+
+
+

(((((

&
&
&
&
&
&
&

!&6õX!@!<Yµcd)%%7Ô&<%=%:-��V�6<r:ZÔ»
z$</0&[JÔ»#&’A+,’XFYµcd<&’�ý#&’F<

!!!"

"# "#<6< =;: =6= <;:
"# "#:6$< =;: >6$< =;*:

!#6ý#�\=>üÔèá&’&ï]^_‘a<"\� !!!"

<6!%7Ô&#.3%B!./0(3@!<8V$N$9*=>Ò#.3%B!./0(3@!<UD
=>:.

=6!%7Ô&!%.3%B%#./0(3@!<8V$N$9* =>Ò!%.3%B!./0(3@!<
UD=>:.

:6$%7Ô&#.3%B!./0(3@!<8V$N$9*=>Ò#.3%B!./0(3@!<UD
=>:.

>6$%7Ô&!%.3%B%#./0(3@!<8V$N$9*=>Ò!%.3%B!./0(3@!<UD=>:.
5!QRD

图

$%%%%%%%%

+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+

R@S

#W#S#R

!)
*
*
*
*
*
*
*
*
*
*

#

!66)./0<7*./0=?É+3ëìI&íÓÂ@&’$

)<!F";*=!F"#" ":!F";,>!F"

!.DEò&=bëìI<<r:�-./0)3&ºÔ=<r:� &:
<r:� ’ºHÔ»I&&’<+¼()î¿�6<<r:z
$øcd&’� ’

$69¤c1$d<epfñ÷g�h D<ijF&kÓ($<()z$
/0õX!@$¾d’XF#!&#$ ()z$<l¡J©� &#$&
#*()z$<l¡J©� ’

*6)!%./0<7#./0=³ñëÃ�!%3<m F&�s:ýíÓ&’

*<!F";=!F"A$:!F"’êïð%B$4I&ãä<<+¼()�%B%"./0)!3(4"&æ
ê%B$4Ô&oF� ./0:Ó/’

&6ê$#7Ô&R!%%.3pq$P!&B"F<AD=>r³ñ#B"F�sL!útu&’vò=>VÃ<
z$"&&’èáû$.DE;&wx÷!B!$3!yz{0"P�’êçÅò&O[J&.DE&sL|}=5’æ$

!!"êv$.DEI|XY:0$cd<+¼&’()� ’
!$"êò&.DEI|(:0cd<+¼&’()� ’
!*"v$.DEÒò&.DEEé&&’()~Ä<� &bJ©� ’

#6�s:ý&r:Û�!./0)3<���VI$7J$&ê!"ëìF&’Ó/�VK&"HÔ»ò=ô$

"!I$"A%B&./0)3&"!J$"A%B)./0)3&"!K"A%B&./0)3&æ½&’Â¿cd� ’

($(

MNOP



!!=!7GD

!6�s:ý&ê��u$vDëÃ�$%3<&’ëìF&-ñN9$79$�&./0&&’#.DEò&=b
&’ìI:.�V<t3�&’vt3<)%Z’i�$

!!"|9$r:z$cd½&’<$%&’()�YF+
!$":.�VF&N9*<�6<>þ��YF+

$6�s:Ô&ê$3ëìFI%J%K-��6<�6<>ZÔ»<z$YµõX!@*¾d’ÈXF�
�þ�&�$!!"&’<$%e��’!$"&’èáû$.DE&K<+¼&’()’

OPS

RPO

OPU

O S W U

I
J

K

OPQ

(
(
(
(
(
(
(
(
(
(

OPT

OP[

OP\

OPS

)
*
*
*
*
*
*
*
*
*
*
* $%%%%%%%%%%%

&
&
&
&
&

R
时间1.DE

物
质
的
量
1
./0

图R@W

*6)·�6<><<%=:.É$3<!"ëìF&íÓõý&’$*<!�";=!� "#" -:!�";$>!�"&
[#.DEò&=b><r:�%B#./0(3@!&"!<"$"!="A*]#&:<+¼&’()�%B!./0(3@!(.DE@!’�$

!!"çÔ<<r:a&’èáv³ñëìF<%=�6<>’
!$"=<+¼&’()’
!*"-?�YF+

(%(

#$%

此为试读,需要完整PDF请访问: www.ertongbook.com



!*#!$%+,

%&’(
!6\]$%+,<^_%��&$%+,Ò&’()Å»<Iê�.’

$6m5���#Jm<��&\]r:%s:%t3·nopqw$%+,<xy’

nopq
$%+,��

��eR ~�

r
:

��&’�r: RÖ&’eR��
��Ó/�r: R@&’eR��

�zr:ú���V%�>V

t
3

��t3 R�VVÃ*­eR��

Æ­t3 R�VVÃ��eR��

+,:.�Û��V�>V<%
&’vò�VVÃE·<&’&
�zt3w+,��xy

s
:

��s: R��&’eR��
ËÌs: R³�&’eR��

�zs:w��&’eR<&
’()xy~�

u$v ú�� Â*�&’A÷+,<Ô»

)*+,
I!!m�����r!56)<"F"## *="F#�����!��X��P!���>��K� !¡�

�¢)��t!=)��#£¤)"%Z!¥ "!!#

<6��¦E56§¦¨©ª =6,-<)«<N¬­ª

:6,-=)-®¯°�Kª >6)&*
7J!�Ý�êt��|���#Jm<�g’�sý&VÃ��"�&��t3Æ­<J�&+,R�V

VÃ��<eR��’óô=<r:ú�Jø<!)$!#%Z"&��"%Z&Ê+,�RÓ/=<eR��’
GH!<%:
I"!m����r±²<&=³ &̂(´µ¶·56$)<;* "#= .̂ ;/(;’
¸!@&r’!(¯¹º»m¼½¾»¿ÀOPX�!QR?<h56MNÁ<h��)TU!¥A

B)ÂÃrEF)# "!!#

<6�~t±²^!(!)0*,.0/!’,% !!=6�~t±²^!(!)0*,.0/!’&%
:6�~t±²^!(!)0*&.0/!’&% !!>6�~t±²<!=!)0*&.0/!’&%

’
#2时间

)
*
*
*
*
*
*
*
*
*
* $%%%%%%%%(
(
(
(
(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(

5升温1S21R

!

1R逆!

)
*
*
*
*
*
*
*
*
*
* $%%%%%%%%(

(
(
(
(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(

(

升压3S23R

!

3R
逆!

1S
逆!4逆!

4正!
3S逆!4

4正!

#2时间5

图R@U

!正 !正

(&(

MNOP



7J!�XÂô!Ö <��� &ºc�èá-ñ<ú�&’�<%=&��È@&’èá<&¾¿�¡
F<>�À<’

ÈX’ê¢µ£�s!1$&1!"!4@%!4Ö¼��&N!4@��<é!4ÖY!!4@&!4Ö"&~�ç&’<Ö
&’�³�<&’&’&%’Ê<ÀÁ’

ÈX(ê¢µ£�t!3$&3!"&̧ �!4@��<é!4ÖY&ºc�ç&’��VVÃ��<&’’)0
*,.0/&Ê:úw’

GH!=

-.%&
$!KLD

!6)�V8(&??É!"ëìF&ê�s:ýíÓý#&’$

8(&?!� "#" 8(*!�";(?!�"

$(?!� "#" ($!�";?$!�"

Ñ&’A÷+,Ô&"!($"A%B#./0(3@!&"!(?"A&./0(3@!&æçÔ8(*<r:� !!!"

<6*B#./0(3@! =6&./0(3@! :6&B#./0(3@! >6#./0(3@!

$6"Hs:ý&Â@&’<!F";=!F"#" :!F";>!F"êVÃ�H<!"ëìF&’&A÷+,{¤
<y¥� !!!"

<6<7><Ó/()E·

=6ëìI<%=%:%>@��6¦§

:6ëìF<%=%:%><�6<>r:E·

>6ëìI<t3úZÔ»z$

*6ó¨©$%+,<�Â@&’&Ñ�zpq�$%+,RÖ&’eR��Ô&ý#�8C¦Ö×<
� !!!"

!Ó/�<VÃþ�"H��!"Ó/�<k>"H��!#&’�<ª$)"H��!$&’�
r:"HËÌ!)Ö&’()"H�É@&’()!*�|¥.{<u$v

<6!" =6") :6#) >6$*
&6_�-§VÃE·<!"ëì&Ûhiý#&’$:9$;( "#$ ($9!�";:9
&’¾£<s:Eü&N�ár:úü’bF«$(!:9$"A(!($"A)./0&¬$(!:9$"A)./0%(!($"

A$)./0&­$(!:9$"A(!($"A(,($9!�"-A)./0&A÷+,Ô&:9<�6<>È�÷­<®¯�
!!!"

<6«&¬&­ =6«&­&¬

(
(
(
(
(
(

((

)
*
*
*
*
*
*
* $%%%%%%%%5

)

*

时间

图R@_

I
的
转
化
率

:6¬&­&« >6¬&«&­

#6õX!@#F)Yµcd"HpqýÂ@&’I!F";J!F"#" $K!F"

;L!4";’<&’J�’î�)Yµz�*Yµ&Â°6<±²� !!!"

<6�ñu$v =6��J<r:

:6ËÌs: >6��V.t3

"6ê"Hs:ý&&’<$!F";=$!F"#" $<=!F"A÷+,<y¥�
!!!"

<6W‘Ô»Ó/(./0<<$üÔÓ/(./0<<=
=6ëìI<QtúZÔ»z$
:6W‘Ô»Ó/$(./0<<=üÔÓ/(./0<=$
>6W‘Ô»Ó/(./0<<$üÔÓ/(./0<=$

(’(

#$%



,6ý#�\��&³Â@&’ "#$< =;*:£É+,{¤<� !!!"

!Ö&’()!!!!!!!!!@&’()

<6!!<"A$./0(3@!(.DE !!="A$./0(3@!(.DE
=6!!<"A$./0(3@!(.DE !!="A!./0(3@!(.DE
:6!!<"A!./0(3@!(.DE !!="A!B#./0(3@!(.DE
>6!!<"A!./0(3@!(.DE !!:"A!B#./0(3@!(.DE
)6́ µÂíÓý#þ5&’<¨©+,$:&(!%!� "#" :(&!�";:*("!�"&)$./0´µ³ñ!

"ëìF&A+,Ô&́ µ<þ5)�$#Z&æ+,Ô:.�w¶�<Ew!:� !!!"

<6$+!!!!!!!=6!&B#!!!!!!!:6!!B"!!!!!!!>6#B)
+6�s:ý&ê�HëÃ<!"ëìF&Â@&’<!F";*=!F"#" $:!F"A÷+,&=+,Ô&<%=%

:�6<>Åé(!<"](!="](!:"A$]$]!’î+,s:úz&¿$]$]!<�6<>Åé·-ñ<%

=7:&ý#¸¹FÖ×<� !!!"

<6+,RÖ&’eR�� =6+,úºíÓ��

:6:<6>þ��� >6:<6>þ�ÂgÆ­

!%6w�"Â@&’ø~&�|u$v<»|� !!!"

<6¼�&’�<+,ª$) =6¿ü½�:�zÖ@&’<()

:6��Ö&’()&Æ­@&’() >6�z+,Ô:.�<\/

)
*
*
*
*
*
*
* $%%%%%%%%

6

RPORCRO\‘V

RPORCRO_‘V
5 1275

RPORCROT‘V

图R@T

!!6X!@"cdnopq!s:%t3"<z$wý#&’<xy$

3!4"; !̂F"#" $a!F"@’&êXF&6¾�Ü !!!"

<6+,:.�Fa<VÃþ�

=6+,:.�F^<VÃþ�

:6̂ <ª$)

>63<ª$)

!$6Â@&’*<!F"#" *=!+";:!+"@’Z¿s:<��&�V+¼
EwþÀ6>�z­ÁÂ&æý#¸¹FÖ×<� !!!"

<6=7:ÂgÛ��V =6=7:"HÛ��V

:6î:��V&æ="H��V >6=7:ÂgÛ��V

!*6ê!"ëìF&ý#&’A÷+,ò&*­ëìVÃ&s:úz&:.�V+¼EwþÀ6>ú�
�<� !!!"

)
*
*
*
*
*
*
*
*

#

(b

1R3S
1S3S
1S3

$%%%%%%%%

R

5
图R@\

<6$8(*!�";:9$!� "#" :9!8($"$!�";($9!�"

=6:!�";($9!� "#" :9!�";($!�"

:6($!�";=M$!� "#" $(=M!�"

>6$8(*!� "#" *($!�";8$!�"

!&6&’$$I!�";J!� "#" $K!�";�>&êúüs:!1! 71$"
at3!3!73$"ý&k�K<�6<>!(K"Ò&’Ô»!#"<8.õX!@,
¾d’ý¦¸¹Ö×<� !!!"

<61!,1$&3!,3$ =61!,1$&3!&3$
:61!&1$&3!&3$ >61!&1$&3!,3$
5!QRD

!6)·�6<><<%=%:%>@��6:.&íÓõý&’$

)<;* "#= ":!4";,>

(((

MNOP



Ñ&’hi"HÔ»ò&=b<ÆF¥(./0&=ÆF¥($ ./0
&:��¥*$(./0

&>��¥(./0&ç

ÔA÷$%+,&iÃÄ$
!!"½$%e��F��6<$%k>��$)$ &*$ &"$ &,$ ’
!$"îÅ�zt3&&’()íÓz$&N+,úíÓ��&½&’F��6<Æx{¤*<�

V&=� V&>� V’
!*"îÅ��s:&&’"HÔ»ò&=ô@��6<>OA÷E·&æ½&’� !Ç.³�/

�.��/"&’’

$6�s:ý&!3!"ëì�ñ!./08$7*./0($&�&’$8$;*( "#$ $8(*A÷+,&=b+
,:.�V8$%($%8(*<�6<>þÿ�7./0%(./0%../0’õs:úz&Å�zðá�6<�ñ>&
�¡�7%(%.QÈ,úz&æ8$%($%8(*<�ñ>|-%8%9cdÔ&’ÉÊpq$

!!"î-$%&8$%&æ9$ ’
!$"î-$%B,#./0&æ8$ &9$ ’
!*"-%8%9’ÉÊ<"�pq�!|p-%8%9<e��cd" ’

*6wÉ&’ "#$<;= $:ê&’J�F:<Ëþp>Zs:z$õX!@)&æ
!!"1%w’<!Ö Ò!@ <8.� ’
!$"Ö&’� �&’’
!*":%;��Ö&’()<�­8.� ’
!&"s:1,1%Ô&:ZÌÍ��<J©� ’

!!!!!!

)
*
*
*
*
*
*
*
* $%%%%%%%%

+
+
+
+
+
+
+

((
:Z

;:

1O 1O
图R@Q !!!!!!

$%%%%%%%%

+
+
+
+
+
+
+

)
*
*
*
*
*
*
*

!!:"

1_OO!7"O
图R@[

&6Â@&’<!F";*=!F"#" $:!F"ê&’J�F:<VÃþ�!!:"Òs:1<8.õX!@+¾
d’ÎÃÄ$

!!"½&’� !Ç.��/�.³�/"&’’
!$"1,#%%7Ô&!!:"ÌÍ��<J©�

’
!*"1&#%%7Ô&!!:"ÌÍÆ­<J©�

’
=!7GD

!6)"H><N9*³ñHë<!"ëìF&ê"HpqýíÓ&’$N9*!F"#" $N9$!F";9$!F"&A
÷+,Ô&9$<r:�%B!./0)3&&’:.�<!:�$%F)3’N9*<þ5)�YF+

()(

#$%

此为试读,需要完整PDF请访问: www.ertongbook.com



$6*1$ÏÐý�hiþ5$$89 "#$ $89;9$&ê*+%7&!B%!C!%#‘VÔ¨©+,&çÔ<:.�
VwP�<Ew!:�!+B"’i�*1$Ï<þ5Ëþ)’

*6�sý&89$ê!"ëìFíÓ&’$$89 "#$ $89;9$A÷+,Ô89<�6<>Ñ:.�V
Q�6<><&%Z’

!!"�+,Ô89$%9$<�6<>�Ñ:.�VQ�6<><Ëþ�’
!$"+,ÔëìI<t3�ïðt3<$�+

&6ê$,*GÔ9!!B#F8$9&�VÚñVÃ�#%%.3<mn!"ëìF&©�^_¥ÒÓÔ’&’h
i÷$4Ô&89$p>�%B%!./0&hi÷"%4ÔA÷+,&çÔëìI:.�<!:�P�!:<$)B,#
�&æ$

!!"èá$4I|8$9&cd<&’()�YF+
!$"A+,Ô&V.<t3�èáÔ<YF�+
!*"+,Ô8$9&<�6<>+
!&"+,ò&ît*ëìVÃ&æ·A+,ò&89$r:)õÕz$+

#6ê!3!"ëìF�ñ)./08$7*./0<($&ê"HpqýíÓ$%&’&[*4òA÷$%+,&
çÔ�"./0<8(*Ó/’i�|8$%($78(*cd<&’()��YF+A÷+,Ô8$7($<r
:�YF+

(*!(

MNOP



!-#!./012

%&’(
\]./0Jm<%º’|$%&’()7$%+,Jmø��./0<{Öpq&¥5./0Ó

k<l¡×�’

)*+,
I!!��{®8$Á($">��Ä!]*#)ÅÆ’>�²Æ8Ç!56�����!8(*)>�¯°

Ä!"Z!¥��ÅÆ’>r8$)>�¯°Ä !($)«<NÄ )
7J!â�áÔ8$<VÃ�!§W‘&($<VÃ�*§W‘&8$<ª$>�-&æ

!!!!!!!8$;*( "#$ $8(*
�á> ! * %
ª$> - *- $-
+,>!!!!@- *@*- $-

ÈÝØô$ $-
!!@-"0!*@*-"0$-%!%%ZA!"Z

&-$)$+

8$<VÃþ��!@-&@$-C!%%ZA
!@)$+

&@$C)$+

C!%%ZA$!Z

($<ª$)�*-*C!%%ZA
)
$+C!%%ZA$,B"Z

GH!$!Z!$,B"Z
I"!I&J&KÈÉ’>!Ê)./0I!*./0J±²�����r!s756 "#I;$J $K!����

t!Ë./),-)®ÌÍ("I#;("J#A("K#!¥J)«<N# "!!#

<6)0*# C!%%Z!!!=6$
")0*#
#* C!%%Z!!!:6$

")0*#
# C!%%Z!!!>6)0*#) C!%%Z

7J!!!!!!!!I!;!$J "#! !$K
ðá�6<>!./0" ) * %

z$�6<>!./0" (
$ ( (

+,�6<>!./0" )@($ *&( (

)&($0*&($(
&($$

!)0*"
#

$!)0*"
# c*C!%%ZA$

!)0*"
#* C!%%Z

GH!=

(!!(

#$%



-.%&
$!KLD

!6ê8$;*( "#$ $8(*<&’F&�|u$v<mÈ� !!!"

<6�+,RÖ&’eR�� !!!!!!=6��u$v½&’úíÓ

:6�$%&’()�� !!!!!!>6Ù5@&’<íÓ

$6ê!"ëìF&&’7<!�";(=!� "#" 3:!�"A÷+,&*­ëìVÃ&æ<<Ëþp>��&
ý#�ÀF{É�¦&’<� !!!"

<670(,3!!!!!=670(&3!!!!!:67,3!!!!!>67$3
*612�./0<&’�ê#%%7ÚÛhi&º�©� !!!"

<6#%%7Ôç&’()ïÄ =6#%%7Ô8(*<+,r:ï�

:6#%%7Ô8$<ª$)ï� >6#%%7Ô½&’<u$vÜ�ï�

图R@RO

<)
*
*
*
*
*
*
*
* $%%%%%%%%

的
转
化
率

1R

1S

5 时间

&6_�Â@&’&7<!�";(=!� "#" 3:!�"&X!@!%cdü"t3
ýs:Ò<<ª$)a&’Ô»<8.’ý#ÝÞFÖ×<� !!!"

<61!&1$&Ö&’���&’

=61!,1$&Ö&’�³�&’

:61!,1$&Ö&’���&’

>61!&1$&Ö&’�³�&’

#6ê�HëÃ<!"ëìF&ÏÒP./0<&’A÷¥+,&çÔë
ìFp�%B!./08$%%B*./0($7%B!./08(*’îÈ,Jø<pq&R
½ëìF·üÔ�ñ%B!./08$%%B*./0($7%B!./08(*&æ !!!"

<6Ö%@&’()üÔ��&$%+,ú��
=6Ö%@&’()üÔ��&+,:.�VF8(*<VÃþ���

:6Ö%@&’()üÔ��&$%+,R@&’eR��
>6Ö%@&’()úz&$%+,ú��
"6ê"Hpqý&./0&’A÷+,ò&:.�VF8(*<VÃÑ$#Z’î&’vòpq+,ú

z&æ&’ò*­<�VVÃÒJ&’�VÃé?� !!!"

<6!$ =6!* :6!& >6!#
,6./0<j¡×�dØXõX!@!!�

图

-%%

R@RR

-%%-%%

)
***
冷凝器液氨

-

(S!W体积"
8S!R体积

$%%
"
$%% 压缩机 热交换器

有催化剂
的合成塔

ß-àµÃc<�6� !!!"

<68$7($ =6u$v :68$ >6($
)6ý#á�Fúg’|���#Jmø5â<� !!!"

<6R($N;=>F�ñ8V9(�4ÉN$@�Y
=6�ñu$v�4É0<1$&’

("!(

MNOP



:6�tw./0�4

>6#%%7ÚÛé3sÕ�4É./0<&’

+6ê!"ëìI&8$%($�á<�6<>þÿ�!%./0%*%./0&A÷+,Ô($<ª$)�$#Z&î
�8(*èá&’Ô&êEüpqýã�+,Ô�/þ<Ëþp>ÒväEü&æ’�8(*<�6<>7

8(*<ª$)� !!!"

<6!#./07$#Z =6$%./07#%Z :6$%./07,#Z >6&%./07)%Z
!%6ê"Hpqý&Â@&’I!F";*J!F"#" $K!F"A÷+,Ô�#%Z<Jª$��VK&îI<ª

$)�$#Z&æ�áÔ-ñëìF<IÒJ<�6<>Åé’� !!!"

<6*]$ =6!]$ :6!]* >6$]*
!!6./0¾7<P�ÂÈå7;&’5b&bF�"æ&’�:9;($9!F"#" :9$;($;’’ã

¼�:9<ª$)&Â°|<ef� !!!"

<6��($9!F"<r: =6��:9<r:

:6ËÌs: >6��t3

!$6�h"æ¼�./0<Ókç)&èéFï�èíê?<� !!!"

<6ë�8$<ìøí

=6é5ÌsýÜ�~�<u$v

:6é5#%%7ÚÛÜ�~�<u$v

>6é5î�s%�t<ïð&|É¨ñ0./ò
5!QRD

!6óôø&�¹õø;öê|>qhiã££mÔ&÷�ñF>>0&b&’<$%e���$8(*;
"#(:09 ($9;8($:0’8($:0~øH&iþ��>0gùú>0ûüÔ»<J©$ ’

$6./012�&P�<øí�!|$%e��cd" &Ï�<øí"�
&*� *./0&’<��� &12��|{Ö<

pq� ’
=!7GD

!6)8$7($Ð"Héý:.&êEü{0ýb!:�($<*B"�’6%B#./0½:.�Vgñ!
"ëìI&�ÅíÓ&’<ê"HpqýA÷+,’óô&’A÷+,òëìIt3�Eüpqý&’
vt3<%B,"�’i�$

!!"&’v:.�VF8$7($<VÃé’
!$"A+,Ô:.�VF0<�6<>’
!*"+,Ô8$<ª$)’

$6ê./0&’F&./òñþ�VVÃé� 8$]($]8(*A"]!)]!&̂ þ�VVÃé�

8$]($]8(*A+]$,])’�($<ª$)’

(#!(

#$%



*6�sÔ&8$9#�"�[Ô�V&���sÔÂÿ(!$&<íÓõý&’$

8$9#!F"#" 8$9*!F";9$!F"

8$9*!F"#" 8$9!F";9$!F"
ê%B#3!"ëìF&)$B%./08$9#��!$&<Ð��&’hi&Dê½s:ýA÷+,’[�

2=ô9$<+,r:�&B&./0)3&8$9*<+,r:�!B"./0)3’ikl$
!!"8$9<+,r:’
!$"8$9#<þ5)’

&6üsütý!VÃ<8$7*VÃ<($:.òE"&’&ê�s%�tý&’A÷+,Ô&8$<ª
$)�$#Z’�+,{¤ý:.�<+¼þÀ>’

($!(

MNOP



/01234

$!KLD

!6ê"Hs:ý&Â@&’<!F";=!F"#" :!F";>!F"A÷+,<y¥� !!!"

<6:<Ó/()Ò=<ãä()E· =6W‘Ô»IÓ/)./0:&üÔÓ/)./0>
:6&’:.�F<%=%:%><þÀ�Eü >6&’:.�F<%=%:%><6>þ�ú·z$

$6ê"Hs:ýÂ@&’$<$!�";=$!� "#" $<=!�"A÷+,<y¥� !!!"

<6W‘Ô»Ó/(./0<<$&üÔÓ/(./0<<=
=6ëìI<Qt3úZÔ»z$

:6W‘Ô»Ó/$(./0<<=&üÔÓ/(./0<=$
>6W‘Ô»Ó/(./0<<$&üÔÓ/(./0<=$
*6ê"§"3<!"ëìF&³ñ*3I!F"7$3J!F"&ê"HpqýíÓý#&’$&I!F";*J!F

"#

"

$d!F";(a!F"&A÷+,ò&ëìIs:úz&:.�V<t3éJø��#Z&I<r:Æ­!*
&æ

½&’<$%e��F(?� !!!"

<6* =6& :6# >6"
&6R@§VÃEü<!"ëìF-ñ"H>N9$79$&èá&’Ô&Ð&’()È�÷­##®¯

Ö×<� !!!"
«$#%%7&!%./0N9$7#./09$�&’
¬$#%%7&|e$9#$u$v&!%./0N9$7#./09$�&’
­$&#%7&)./0N9$7#./09$�&’
´$#%%7&)./0N9$7#./09$�&’

<6«%¬%­%́ =6¬%«%­%́ :6¬%«%́ %­ >6«%¬%́ %­

#6VÃEü<«%¬�§ëìF&þÿÛ-�Eü�6<><N9$ 79$&êEüs:ýíÓ&’$

$N9$!F";9$!F"#" $N9*!F"<A÷+,’êºJ�F&«ëì+,VÃúz&¬ëì+,t3úz&î«
ëìFN9$<ª$)�3Z&æ¬ëìFN9$<ª$) !!!"

<6·É3Z =6�É3Z :6­É3Z >6&f¸¹

"6&’&8(*!F";#9$!F"#" &89!F";"($9!F"ê!%3!"ëìFhi&åþ%ò&;&�<�6

<>��¥%B&#./0&Èç&’<+¼()!!-"!&’�<ãä()�k�<Ó/()"Âcd� !!!"

<6!!8(*"A%B%!%./0(3@!(4@! =6!!9$"A%B%%!%./0(3@!(4@!

:6!!89"A%B%%!%./0(3@!(4@! >6!!($9"A%B%&#./0(3@!(4@!

,6�s:Ô&r:Û�!./0(3@!<���VI$7J$&ê!"ëìF&’Ó/�VK&A÷+,ò"!I$"�

%B&./0(3@!&"!J$"�%B)./0(3@!&Ó/<"!K"�%B&./0(3@!&æ½&’�!K|I%Jcd"� !!!"

<6I$;$J "#$ $IJ$ =6$I$;J "#$ $I$J
:6I$;*J "#$ $IJ* >6*I$;J "#$ $I*J
)6ê"Hpqý&ê!"ëìrhiõýÂ@&’$N$:0$!’(Ô>V";:0$!F"#" $N:0$!)ÒÔ>

V";#B!"fg&ý#~fúÖ×<� !!!"

<6W‘Ô»rÓ/(./0N$:0$&üÔÓ/(./0:0$!F"&æ&’A÷+,

=6A÷+,Ô&î��s:&t3úz&&’:.>*Ôz+

:6A÷+,Ô&W‘Ô»r�(./0N$:0$ãä&üÔ�(./0:0$!F"Ó/

>6bùpqúz&��q�&+,RÖ&’eR��&q�<ª$)"H¼�

(%!(

#$%

此为试读,需要完整PDF请访问: www.ertongbook.com


