
Grundpraktikum PC

Versuch 8: Reaktionskinetik

Gruppe π : Beavis Matr. Nr. 123456

Butt-head Matr. Nr. 654321

,QKDOWVYHU]HLFKQLV

���������������������������������������������������� 7KHRULH

������ *UXQGODJHQ

����� 9HUIDKUHQ

������������������������������������������ 'XUFKI�KUXQJ

����������������������������������������������� (UJHEQLVVH

����� *HVFKZLQGLJNHLWVNRQVWDQWHQ

������� $XVZHUWXQJ

������ �'LVNXVVLRQ

����� $UUKHQLXV�3DUDPHWHU

������� $XVZHUWXQJ

������ 'LVNXVVLRQ

������������������������������������������ ,QWHUSUHWDWLRQ



�

���7KHRULH

�����*UXQGODJHQ

'LH� *HVFKZLQGLJNHLW� HLQHU� �HLQVWXILJHQ�� FKHPLVFKHQ� 5HDNWLRQ� ZLUG

EHVFKULHEHQ�GXUFK�LKU�*HVFKZLQGLJNHLWVJHVHW]�
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$XVGU�FNH� I�U� ]XVDPPHQJHVHW]WH� 5HDNWLRQHQ� N|QQHQ� YRQ� GLHVHU� )RUP

DEZHLFKHQ�� 'DEHL� VWHOOW� N[� GHQ� YRQ� GHQ� .RQ]HQWUDWLRQHQ� GHU� LQ� GLH

%UXWWRUHDNWLRQVJOHLFKXQJ� HLQJHKHQGHQ� 5HDNWDQGHQ� XQDEKlQJLJHQ

3URSRUWLRQDOLWlWVIDNWRU�GDU��'LHVH�DOV�*HVFKZLQGLJNHLWVNRQVWDQWH�EH]HLFKQHWH

*U|�H�KlQJW�LP�$OOJHPHLQHQ�DE�YRQ�5HDNWLRQVEHGLQJXQJHQ�ZLH�7HPSHUDWXU�

'UXFN�� /|VXQJVPLWWHOHLJHQVFKDIWHQ�� .RQ]HQWUDWLRQHQ� YRQ� 6XEVWDQ]HQ�� GLH

QLFKW� LQ� GLH� %UXWWRUHDNWLRQVJOHLFKXQJ� HLQJHKHQ� �XQG� GDPLW� DXFK� QLFKW� LQV

*HVFKZLQGLJNHLWVJHVHW]��� HWF���� 'LH� 6XPPH� GHU� ([SRQHQWHQ� OLHIHUW� GLH

5HDNWLRQVRUGQXQJ�

,VW� GDV� *HVFKZLQGLJNHLWVJHVHW]� EHNDQQW�� Ol�W� VLFK� GLH� ]XJHK|ULJH

*HVFKZLQGLJNHLWVNRQVWDQWH�N[�7�S�����HUPLWWHOQ�

'LH� $EKlQJLJNHLW� GHU� .RQVWDQWHQ� YRQ� GHU� 7HPSHUDWXU� ZLUG� GXUFK� GLH

$UUKHQLXV�*OHLFKXQJ�EHVFKULHEHQ�
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($�LVW�GLH�$NWLYLHUXQJVHQHUJLH�GHU�5HDNWLRQ�XQG�$�GHU�)UHTXHQ]IDNWRU��GHU�GLH

PD[LPDOH�*HVFKZLQGLJNHLWVNRQVWDQWH�DQJLEW��GLH�HUUHLFKW�Z�UGH��ZLHVH� MHGH

]XU� 5HDNWLRQ� JHHLJQHWH� %HJHJQXQJ� GHU� 5HDNWDQGHQ� GLH� HUIRUGHUOLFKHQ

HQHUJHWLVFKHQ� 9HUKlOWQLVVH� DXI�� $� KlQJW� YRQ� GHU� 7HPSHUDWXU� DE�� :LUG� N�7�

MHGRFK�QXU��EHU�HLQHQ�NOHLQHQ�7HPSHUDWXUEHUHLFK�XQWHUVXFKW�� LVW�HV�HUODXEW�
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GLHVH� $EKlQJLJNHLW� JHJHQ�EHU� GHU� YLHO� VWlUNHUHQ� 7HPSHUDWXUDEKlQJLJNHLW

GHV�([SRQHQWLDOWHUPV�]X�YHUQDFKOlVVLJHQ�

(LQH� 5HDNWLRQ� Ol�W� VLFK� EHVFKOHXQLJHQ�� LQGHP� GLH� $NWLYLHUXQJVHQHUJLH

HUQLHGULJW�ZLUG��*HVFKLHKW�GLHV�DXI�FKHPLVFKHQ�:HJ��VR�EH]HLFKQHW�PDQ�GLH

GDI�U� YHUDQWZRUWOLFKH� 6XEVWDQ]� DOV� .DWDO\VDWRU�� 'HU� 9RUJDQJ� GHU� .DWDO\VH

YHUlQGHUW� GHQ� 5HDNWLRQVZHJ�� QLFKW� DEHU� $QIDQJV�� XQG� (QG]XVWDQG�� 'DKHU

ZHUGHQ�GLH�NLQHWLVFKHQ��QLFKW�DEHU�GLH� WKHUPRG\QDPLVFKHQ�2EVHUYDEOHQ�GHU

5HDNWLRQ� EHHLQIOX�W�� 'DUDXV� IROJW�� GD�� HLQ� .DWDO\VDWRU� ZlKUHQG� GHV

5HDNWLRQVYHUODXIV� QLFKW� YHUEUDXFKW� ZLUG� XQG� VRPLW� LQ� GHU� %UXWWRUHDNWLRQV�

JOHLFKXQJ� QLFKW� DXIWDXFKW�� ,VW� ]XGHP� GLH� .RQ]HQWUDWLRQ� GHV� 5HDNWDQG�

.DWDO\VDWRU�.RPSOH[HV� JHJHQ�EHU� GHU� .DWDO\VDWRUNRQ]HQWUDWLRQ� YHUQDFK�

OlVVLJEDU� �DOVR� ZHQQ� GLHVHU� .RPSOH[� YLHO� VFKQHOOHU� ]HUIlOOW� DOV� HU� JHELOGHW

ZLUG��� VR� NDQQ� PDQ� GLH� .DWDO\VDWRUPHQJH� DOV� ]HLWOLFK� XQYHUlQGHUOLFK

DQQHKPHQ�

������9HUIDKUHQ

'LH� KLHU� DQJHZDQGWH� 0HWKRGH�� GHQ� )RUWVFKULWW� GHU� 5HDNWLRQ� ]X� YHUIROJHQ�

EHUXKW�DXI�GHU�0HVVXQJ�GHV�9ROXPHQV�GHV�5HDNWLRQVJHPLVFKHV��'DV�KDW�GHQ

9RUWHLO�� GD�� GLH� 0HVVXQJ� GHQ� 5HDNWLRQVYHUODXI� QLFKW� EHHLQIOX�W�� :HQQ� GLH

bQGHUXQJ�GHV�9ROXPHQV�∆9��EHU�GHQ�JHVDPWHQ�5HDNWLRQVYHUODXI�YLHO�NOHLQHU

DOV� GDV� *HVDPWYROXPHQ� 9� LVW�� GDUI� GLHVHU� (LQIOX�� DXI� GLH� .RQ]HQWUDWLRQHQ

YHUQDFKOlVVLJW�ZHUGHQ�

'LH�0HVVXQJHQ�ZHUGHQ� LQ�HLQHP�'LODWRPHWHU� � GXUFKJHI�KUW��'LHVHV� EHVWHKW

�LP� ZHVHQWOLFKHQ�� DXV� HLQHP� JUR�YROXPLJHQ� 5HDNWLRQVJHIl�� XQG� HLQHP

G�QQHQ�6WHLJURKU��'XUFK�GLHVH�$QRUGQXQJ� ODVVHQ� VLFK�P�KHORV� DXFK� NOHLQH

∆9�EHVWLPPHQ�

%HL�GHU�KLHU�EHKDQGHOWHQ�5HDNWLRQ�KDQGHOW�HV�VLFK�XP�GHQ�EDVHQNDWDO\VLHUWHQ

=HUIDOO�YRQ�'LDFHWRQDONRKRO����+\GUR[\���PHWK\OSHQWDQ���RQ��'��]X�$FHWRQ

�$��LQ�Zl�ULJHU�/|VXQJ�
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'D� VLFK� GLH� 5HDNWLRQVJHVFKZLQGLJNHLW� GXUFK� GLH� %DVHQNRQ]HQWUDWLRQ

NDWDO\WLVFK� EHHLQIOXVVHQ� Ol�W�� PX�� GLH� 'HSURWRQLHUXQJ� �6FKULWW� ,�� GHU

JHVFKZLQGLJNHLWVEHVWLPPHQGH�6FKULWW�GLHVHU�)ROJHUHDNWLRQ�VHLQ�

'D� I�U� MHGHQ� GHU� 6FKULWWH� DXFK� HLQH� 5�FNUHDNWLRQ� YRUVWHOOEDU� LVW�� LVW� GDYRQ

DXV]XJHKHQ�� GD�� GLHVH� 5HDNWLRQ� HLQHP� *OHLFKJHZLFKW� HQWJHJHQVWUHEW�� 'D

GLHV� LP� $XVZHUWYHUIDKUHQ� QLFKW� EHU�FNVLFKWLJW� LVW�� VROOWHQ� QXU� 0HVVXQJHQ

ZHLWDE� YRP�*OHLFKJHZLFKW� ]XYHUOlVVLJH�:HUWH� OLHIHUQ�� 'HU� $XVZHUWXQJ� OLHJW

]XGHP� GLH� $QQDKPH� DGGLWLYHU� 0ROYROXPLQD� ]XJUXQGH�� GLH� HLQHQ� OLQHDUHQ

$QVDW]�I�U�GLH�%HUHFKQXQJ�YRQ�∆9�HUODXEW�

'DV�*HVFKZLQGLJNHLWVJHVHW]�I�U�6FKULWW� ,� ODXWHW��HV�ZLUG�PLW�6WRIIPHQJHQ�I�U

DOOH�.RPSRQHQWHQ�GHU�%UXWWRUHDNWLRQVJOHLFKXQJ�JHUHFKQHW��
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0LW� >2+�@� ≠� I�W�� ODVVHQ� VLFK� >2+�@� XQG� N� ]X� HLQHU� QHXHQ� .RQVWDQWH� N·

]XVDPPHQIDVVHQ�
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'LHVHU�5HDNWLRQVVFKULWW�LVW����2UGQXQJ�XQG�ELPROHNXODU��,QWHJUDWLRQ�I�KUW�]X�



�

n n k tD D= × −0 exp( ’ ) ���

0LW�GHP�OLQHDUHQ�$XVGUXFN�I�U�GDV�9ROXPHQ

V n nD D A A= +υ υ ���

XQG�GHU�%LODQ]JOHLFKXQJ�

n n nA D D= −2 0( ) ���

HUJLEW�VLFK�DOV�%HVWLPPXQJVJOHLFKXQJ��∂9�∂W�→�∆9�∆W��

ln ln
’ ( )

’ . ’
∆ ∆t

t

V

k t n
k t const k t

D A D
θ θ υ υ=

−








 + = +0 2

���

'DEHL�LVW�∆9�HLQ�NRQVWDQWHV�9ROXPHQLQNUHPHPW��UHDOLVLHUW�GXUFK�]ZHL�0DUNHQ

DP�6WHLJURKU��'LH�=HLW�I�U�HLQH�9ROXPHQGLODWDWLRQ�∆9�LVW�∆W�� LQ�(LQKHLWHQ�YRQ

Wθ�

���'XUFKI�KUXQJ

'LH� 0HVVXQJ� ZXUGH� JHPl�� GHU� $QOHLWXQJ� LP� 6NULSW� GXUFKJHI�KUW�� 'LH

$XIQDKPH�YRQ�'DWHQSXQNWHQ�ZXUGH�MHZHLOV�EHL�XQJHIlKU�∆W�∆W�� ���EHHQGHW�

IU�KHVWHQV�MHGRFK�QDFK�$XIQDKPH�YRQ���:HUWHSDDUHQ�

%HL� HLQLJHQ� 0HVVXQJHQ� YHUEOLHEHQ� ZHQLJH� NOHLQH� %ODVHQ� �∅� ≈� ���� FP�� LP

5HDNWLRQVYROXPHQ��'LH�GDGXUFK�HQWVWHKHQGH�$EZHLFKXQJ�LP�*HVDPWYROXPHQ

EHWUlJW�MHGRFK�QXU�HLQLJH�SSP�XQG�ZLUG�GHVKDOE�QLFKW�EHDFKWHW�

:lKUHQG�HLQHU�0HVVXQJ�I�U�7� �����&�VWLHJ�GLH�7HPSHUDWXU�GHV�5HDNWLRQV�

JHPLVFKHV�DXI�����&��=ZHL�'DWHQSXQNWH�VLQG�EHWURIIHQ��MHQH�YRU�XQG�QDFK�GHU

$EZHLFKXQJ�ZHUGHQ�GDKHU�VHSDUDW�DXVJHZHUWHW�

(V�ZXUGHQ�I�U�IROJHQGH�3DUDPHWHU�0H�UHLKHQ�DXIJHQRPPHQ�
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0H�UHLKH 7HPSHUDWXU UHO��Q' >2+�@
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� ����& � ���
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7DE�����0H�SDUDPHWHU��
�]ZLVFKHQ]HLWOLFKHU�7HPS��DQVWLHJ�

����(UJHEQLVVH

������*HVFKZLQGLJNHLWVNRQVWDQWHQ

�������$XVZHUWXQJ

'LH� DXIJHQRPPHQHQ� :HUWHSDDUH� �∆W�Wθ��� W� ZHUGHQ� QDFK� *OHLFKXQJ� �

DXIJHWUDJHQ� XQG� QDFK� N·� DXVJHZHUWHW�� 'HU� VWDWLVWLVFKH� )HKOHU� I�U� GLH

7HPSHUDWXUPHVVXQJ� XQG� �HLQVWHOOXQJ� ZLUG� DXI� ��&� JHVFKlW]W�� GHU� GHU

=HLWPHVVXQJHQ�DXI� �� 6HNXQGHQ�XQG�GHU� )HKOHU� LQ� GHQ�.RQ]HQWUDWLRQHQ�GHU

.RPSRQHQWHQ�GHPJHJHQ�EHU�YHUQDFKOlVVLJW��'DV�I�KUW�]X�

∆;�W�� ���V

∆<�OQ>∆W�V@��≈�OQ>�∆W�∆�∆W���∆W@�

PLW�∆�∆W�� ���V

'LH� 'DWHQSXQNWH� ZHUGHQ� PLW� /LQHDUUHJUHVVLRQ� DXVJHZHUWHW�� ZREHL� GLH

HLQ]HOQHQ�:HUWHSDDUH�LKUHP�)HKOHU�JHPl��JHZLFKWHW�ZHUGHQ��'D�LQ�0H�UHLKH

�E� ZHJHQ� GHU� 7HPSHUDWXUDEZHLFKXQJ� MHZHLOV� QXU� ]ZHL� 'DWHQSXQNWH

DXVZHUWEDU� VLQG�� OLHIHUW� GLH� 5HJUHVVLRQ� NHLQH� 6WDQGDUGDEZHLFKXQJ�� 'HU

0D[LPDOIHKOHU� I�U� GLH� *HVFKZLQGLJNHLWVNRQVWDQWH� VROOWH� MHGRFK� GXUFK� GLH

)HKOHUEDONHQ�DEVFKlW]EDU�VHLQ�

N·� �N�×�>2+�@�OLHIHUW�GLH�YRQ�>2+�@�XQDEKlQJLJH�.RQVWDQWH�N�
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��������'LVNXVVLRQ

'LH� JHPHVVHQHQ� :HUWH� ODVVHQ� VLFK� GXUFK� *OHLFKXQJ� �� KHUYRUUDJHQG

DXVZHUWHQ��QXU�0H�UHLKH���HQWKlOW�HLQ�'DWHQSDDU��GHVVHQ�)HKOHUEDONHQ�QLFKW

PHKU� DXI� GHU� 5HJUHVVLRQVJHUDGHQ� OLHJW� �$XVUHL�HU��� 'HP� ]XJUXQGH� OLHJW

ZDKUVFKHLQOLFK� HLQ� JUREHU� 0H�IHKOHU�� 'DV� VLFK� GLH� 'DWHQ� LP� 5DKPHQ� GHU

0H�JHQDXLJNHLW�JHPl��*OHLFKXQJ���YHUKDOWHQ��LVW�HLQ�VWDUNHU�+LQZHLV�DXI�GDV

=XWUHIIHQ�GHU�JHPDFKWHQ�$QQDKPHQ�I�U�GLHVHV�([SHULPHQW�

'HU� 0D[LPDOIHKOHU� I�U� N� DXV� 0HVVXQJ� �E� ZLUG� DXV� GHQ� )HKOHUEDONHQ

DEJHVFKlW]W�

7� �����&��∆N����≈���������∆N����≈������

7� �����&��∆N����≈�����

)�U�7� �����&�ZHUGHQ�GLH�(UJHEQLVVH�YHUUHFKQHW�

N� ��∆N����×�N������∆N����×�N�������∆N������∆N����� �����×������O�PRO���V��

∆N� ��N��∆N����×�∆N�������∆N������∆N����� �����×������O�PRO���V��

'HU�/LWHUDWXUZHUW�I�U�GLH�=HUIDOOVNRQVWDQWH�YRQ�'LDFHWRQDONRKRO�LQ�:DVVHU�EHL

����&�EHWUlJW� N/LW�� ������×������O�PRO���V��

�$���$��)URVW��5��*��3HDUVRQ��.LQHWLN�XQG�0HFKDQLVPHQ�KRPRJHQHU�FKHPLVFKHU

5HDNWLRQHQ�����$XIODJH��9&+��:HLQKHLP�����������II���

,QQHUKDOE�GHU�0H�JHQDXLJNHLW�VWLPPHQ�DOVR�DOOH�HUPLWWHOWHQ�N�����&��PLW�GHP

/LWHUDWXUZHUW��EHUHLQ�

'LH� :HUW� GHU� *OHLFKJHZLFKWVNRQVWDQWH� .�  � >'@�>$@�� OLHJW� I�U� GDV

9ROXPHQYHUKlOWQLV�+�2���'� �������XQG�7� �����&�EHL��������$��$��)URVW��5��*�

3HDUVRQ�� .LQHWLN� XQG� 0HFKDQLVPHQ� KRPRJHQHU� FKHPLVFKHU� 5HDNWLRQHQ�� ��

$XIODJH�� 9&+�� :HLQKHLP�� ������ ���� II����� 'DV� HQWVSULFKW� XQJHIlKU� GHQ

3DUDPHWHUQ�GHU�0H�UHLKH�E��0LW�*OHLFKXQJ������XQG�N·� ���×������EHWUlJW�GDV

9HUKlOWQLV� >'@�>$@�� QDFK� ����� V� ������ 6R� QDK� DP�*OHLFKJHZLFKW� VROOWHQ� GLH

0H�ZHUWH� EHUHLWV� $EZHLFKXQJHQ� YRQ� GHP� QDFK� *OHLFKXQJ� �� XQG� �

YRUDXVJHVDJWHQ�9HUKDOWHQ�]HLJHQ�
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������$UUKHQLXV�3DUDPHWHU

��������$XVZHUWXQJ

=XU� (UPLWWOXQJ� YRQ� $NWLYLHUXQJVHQHUJLH� XQG� )UHTXHQ]IDNWRU� ZHUGHQ� GLH� LQ

0HVVXQJ��D����XQG��� �JOHLFKH�$XVJDQJVNRQ]HQWUDWLRQHQ�GHU�.RPSRQHQWHQ�

EHVWLPPWHQ�N� �JHPl��*OHLFKXQJ���DXIJHWUDJHQ��'LH�6WDQGDUGDEZHLFKXQJHQ

∆N� DXV� $EVFKQLWW� ������ XQG� GHU� 7HPSHUDWXUIHKOHU� ∆7� �  � ��� &� OLHIHUQ� GLH

)HKOHUEDONHQ�
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-5.0

-4.8

-4.6

-4.4

-4.2

-4.0

-3.8

-3.6

ln
(k

 / 
l m

ol
-1
 s

-1
)

K / T

'LDJ����

OQ�$� ��������±����� �($���5� �������±����

'DV�I�KUW�]X�

$� �������×������O�PRO���V�� ($� ���±���N-�PRO

'LH�0D[LPDODEZHLFKXQJ�I�U�$�ZLUG�GXUFK�)HKOHUIRUWSIODQ]XQJ�HUPLWWHOW�
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��������'LVNXVVLRQ

'LH� HUKDOWHQHQ� :HUWH� I�U� $� XQG� ($� HUVFKHLQHQ� SK\VLNDOLVFK� VLQQYROO�� 'DV

VWDUNH�$EZHLFKHQ�GHV�'DWHQSXQNWV�I�U�����&�Ol�W�VLFK�P|JOLFKHUZHLVH�PLW�GHU

JHULQJHQ�4XDOLWlW�GHU�]XJHK|ULJHQ�5HJUHVVLRQ�I�U�N��'LDJ�����HUNOlUHQ�

)�U�7� �����&�HUJLEW�VLFK�.�7� ��������×������XQG�OQ�N�O�PRO���V���� �������

'LHVHV�:HUWHSDDU�OLHJW�LP�5DKPHQ�GHU�0H�JHQDXLJNHLW�DXI�GHU�)LWJHUDGHQ�

����,QWHUSUHWDWLRQ

0H�UHLKH 7�����& >2+�@ UHO��Q' N·��������V�� N��������O�PRO���V��

�D �� ��� � ����±���� ����±����

�E �� ��� � ����±���� ����±����

�F �� ��� � �����±���� ����±����

� �� ��� � �����±���� �����±����

� �� ��� � �����±���� �����±����

($� ����±���N-���PRO $� ������±������×������O�PRO���V��

7DE�����hEHUVLFKW�GHU�(UJHEQLVVH

'LH� HUKDOWHQHQ� (UJHEQLVVH� EHVWlWLJHQ� GDV� =XWUHIIHQ� GHU� JHPDFKWHQ

$QQDKPHQ� LQ� GLHVHP� ([SHULPHQW�� $XV� GHP� YRUDXVJHVHW]WHQ

*HVFKZLQGLJNHLWVJHVHW]�HUVWHU�2UGQXQJ�LQ�>2+�@�XQG�Q'�IROJW�
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N·��D�� �N·��E�� �����N·��F��XQG�N��D�� �N��E�� �N��F���'LH�(UJHEQLVVH�ZHLVHQ

GDV� YRUDXVJHVDJWH�9HUKDOWHQ� DXI�� 'D� VLFK� GLH�0H�ZHUWH� GXUFK� *OHLFKXQJ� �

JXW� EHVFKUHLEHQ� ODVVHQ�� VLQG� DXFK� GLH� ]X� LKU� I�KUHQGHQ� $QQDKPHQ� QLFKW

VLJQLILNDQW� IDOVFK�� $OV� DEVFKOLH�HQGHV� 5HVXOWDW� HUJLEW� VLFK� GDV� YRQ

(GXNWPHQJH�� .DWDO\VDWRUNRQ]HQWUDWLRQ� XQG� 7HPSHUDWXU� DEKlQJLJH

*HVFKZLQGLJNHLWVJHVHW]��RKQH�)HKOHU��I�U�GLH�=HUVHW]XQJ�YRQ�'LDFHWRQDONRKRO

LQ�:DVVHU�
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