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BC F�F.G Q��.BJ 55.91
BJ FQ�.� Q�G.J� 55.20
BF GB�.B QF�.EC 57.30
BG G�G.C GEG.�J 51.14
BQ GC�.� B�BC.GE 59.24
�� GGF.Q JQE.BF 44.73
�B QB�.E J�F.�G 42.71
�� QE�.� C�C.E� 36.31
�E Q�G.B ��Q.CF 22.41
�� QJ�.� ��B.J� 33.34
�C QQ�.� E�J.�J 26.63
26 1014.0 300.57 26.32
27 1032.2 177.76 19.29
28 1056.0 29.83 7.36
29 1086.1 1.53 2.72
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B 395.8 FF.QQ 12.10
� 425.8 EGQ.Q� 30.85
E 462.2 F�F.�B 46.24
� 485.8 QGJ.BQ 57.85
C 516.8 B�B�.QC 59.01
J 547.8 B��Q.G� 83.02
F 579.4 B�GJ.�E 73.61
G 611.0 QQE.�C 58.17
Q 642.4 GJE.GE 52.28
B� 673.8 G�F.�C 51.54
BB 706.4 CJ�.BQ 38.90
B� 737.6 C�E.FG 36.24
BE 801.0 �CE.FE 23.78
B� 831.2 �F�.�E 24.68
BC 863.0 BGQ.QC 20.05
BJ 893.8 B��.FQ 15.45
BF 925.6 B�G.CG 17.39
BG 955.0 JF.CF 11.19
BQ 986.4 �C.EE 9.06
�� 1017.4 QF.FB 13.71
�B 1048.8 BG.�J 5.91
�� 1079.2 �Q.�Q 7.32
�E 1111.6 BQ.EQ 6.06
�� 1142.4 G.EC 4.47
�C 1173.6 BB.�F 4.92
�J 1204.6 11.61 4.97
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B 261.4 C�.�C 9.97
� 289.8 JJB.QE 43.35
E 321.0 GFF.�B 52.87
� 356.2 QG�.BB 57.66
C 385.6 QJF.GF 57.00
J 413.8 Q�G.G� 55.21
F 445.8 QF�.J� 57.22
G 477.6 FEF.�� 46.68
Q 507.6 FGB.GE 48.64
B� 539.8 G��.Q� 49.66
BB 571.8 JCB.�Q 42.87
B� 602.6 C�C.E� 36.31
BE 633.4 CEQ.�B 37.86
B� 665.4 EQE.BF 31.01
BC 699.6 E�J.�J 28.67
BJ 728.0 �JF.G� 24.56
BF 759.8 ��F.�G 23.43
BG 790.8 CG.�B 10.31
BQ 821.6 FE.�E 11.69
�� 853.8 FE.E� 11.70
�B 885.8 �F.�Q 9.24
�� 915.8 �B.�E 8.61
�E 973.8 EC.�� 8.00
�� 1005.2 ��.GE 6.25
�C 1035.8 �Q.�E 7.29
26 1067.0 4.40 3.82
27 1097.6 31.98 7.61
28 1129.8 3.76 3.42
29 1161.6 18.86 5.99
30 1191.8 25.99 6.90
31 1223.0 2.97 2.42
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B �.����J �.��� �.��
� CB �.��� �.��
E B�C �.��� �.��
� BCJ �.��� �.��
C BQQ.G �.��� �.��
J �CE.G �.�FG �.�B
F E��.� E.FG� B.JG
G E�C.G F.EEF �.�C
Q E�J.� G.E�F �.QB
B� EJ�.G BJ.�EC C.JJ
BB EGF �E.��C J.CG
B� ��G J�.J�B B�.CJ
BE ��F.� F�.FFC BB.�G
B� ��G.� Q�.FJJ BE.BJ
BC �JG GJ.QQG B�.GC
BJ �GQ B��.�EF BE.Q�
BF CBF.G BB�.C�G B�.G�
BG CEF B�J.�B� B�.EG
BQ JCG.G B��.��C B�.�E
�� FC� BBG.FE� BC.E�
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B �.� �.��� �.��
� CB.� �.��� �.��
E QG.� �.��� �.��
� BCE.� �.��� �.��
C BQ�.� �.��E �.CG
J �Q�.G �.�FQ B.EB
F E��.� �.�EE E.�F
G EJJ.J B�.CQJ �.G�
Q ��C.J BG.GE� C.QQ
B� ��E.J �C.��Q Q.�C
BB ��J.� JB.F�Q B�.JJ
B� �JQ.G GB.JCQ B�.�B
BE �GG.� GG.FEQ B�.QQ
B� CBC.� Q�.BGG BE.�E
BC CEG.G QQ.FCC BE.GF
BJ CJ�.� B�Q.�Q� B�.J�
BF CGQ.� B�E.CEB B�.BJ
BG J�F.J B�B.JEF B�.��
BQ JJ�.� B�C.�EG B�.EB
�� JQG.� B�Q.�Q� B�.J�
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B �.� �.��� �.��
� �C.� �.��� �.��
E QF.G �.��� �.��
� BC�.� �.��� �.��
C BQJ.� �.��� �.��
J ��E.G �.�EB �.�B
F �G�.� J.�EE �.BF
G E�B.G BE.�BJ C.BG
Q EJF.� �G.BQ� Q.EC
B� �BB.� GE.�EJ B�.CE
BB �FC.G B�G.E�Q B�.CE
B� �QG.� GB.�EQ B�.EJ
BE C��.� B�G.E�Q B�.CE
B� C�B.G B��.��� BC.F�
BC CGJ.G BBF.E�E BC.��
BJ JEB.� B�G.Q�C BJ.�E
BF JC�.G B�J.CCJ BC.GF
BG JFC.� BEJ.��E BJ.CE
BQ JQF.� BEE.J�G BJ.EF
�� F��.� BEG.�C� BJ.F�
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B �.� �.��� �.��
� CJ.� �.��� �.��
E GF.� �.JFG B.C�
� B��.� B.EEG �.FC
C BQ�.� C.�JB �.GC
J ��E.� B�.�FF �.G�
F �J�.G ��.EGG J.�C
G E�F.� EE.J�� F.G�
Q EC�.J �E.E�� G.GC
B� EQC.� �J.��� Q.BC
BB ��G.G FB.J�F BB.CC
B� �GG.� BB�.JC� BC.��
BE CE�.� QJ.Q�� BE.JC
B� CJG.G B��.FG� BE.QC
BC CQG.G BB�.J�Q B�.GC
BJ JBJ.G BB�.JC� BC.��
BF JJQ.� B�G.J�F B�.CC
BG F��.� BBE.JEG B�.QE
BQ F��.� BBB.��E B�.FJ
�� FJC.J BB�.J�Q B�.GC
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B �.� �.��� �.��
� �J.� �.��� �.��
E GG.� �.��� �.��
� BJ�.G �.��� �.��
C ���.� �.��� �.��
J ��E.G �.��E �.�B
F �CJ.� B�.�C� �.Q�
G �GQ.G �B.�CG J.�G
Q E�C.G �B.GBF G.JQ
B� ECG.G QC.E�G BE.C�
BB EFJ.� FF.JQC B�.�G
B� ��Q.G QB.EB� BE.��
BE ��F.� BB�.BBQ B�.GB
B� �J�.G BBJ.�JJ BC.BE
BC �QC.� B�E.�QQ BC.J�
BJ C�Q.� B�F.CQC BC.Q�
BF C�J.� BBG.JJ� BC.E�
BG CJ�.G B�C.EEQ BC.FG
BQ CG�.� BBG.JJ� BC.E�
�� CQG.� B�Q.GJC BJ.B�
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B � �.��� �.��
� EE.J �.��� �.��
E JF.� �.BG� �.�G
� Q�.G B.BEC �.BF
C B��.� �.B�G �.QC
J ���.G �.QEF E.CF
F �EF.J B�.F�J C.�E
G �GC.J �Q.�BQ Q.�J
Q E�G.G CE.QEG Q.Q�
B� EJF.G FF.GFB B�.�Q
BB �BG.G GF.BCF B�.GF
B� �E�.J B�B.�G� BC.C�
BE �JF.� BB�.QCC B�.FE
B� C��.G BBC.B�E BC.��
BC CEF.J B��.�BB BC.��
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B �.� �.��� �.��
� �F.� �.GQF �.JQ
E B�B.� �.��� �.��
� BC�.� B.CBG B.B�
C ���.� �.��� �.��
J �CC.� �.JB� �.�B
F �GJ.G �.FGB �.J�
G EEJ.J �.��� �.��
Q EJF.G �.FGB �.J�
B� ��C.� G.GG� �.CC
BB �E�.� ��.C�G J.�B
B� �JQ.� C�.JGJ Q.G�
BE C�B.� JB.EGE B�.JE
B� CEG.G FC.�GB BB.GF
BC CF�.� JG.QG� BB.E�
BJ CQJ.� QG.GCG BE.G�
BF JEB.G GE.�EE B�.CJ
BG JF�.J Q�.BFB BE.BB
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B �.� �.��� �.��
� C�.� �.EEQ �.BJ
E QJ.J Q.�QE �.Q�
� B�G.G �.��� �.��
C BGE.� �.Q�B �.E�
J ��J.G �.F�G B.�J
F E��.� BG.GQ� C.QQ
G EJ�.� Q.G�Q �.F�
Q ���.� ��.BBC J.BJ
B� ���.� G�.��C B�.�F
BB �F�.J FJ.JFF BB.QQ
B� CBE.� QG.�F� BE.FF
BE C��.G G�.�Q� B�.EB
B� CF�.� BBC.C�E BC.�F
BC CQJ.� BEB.�GE BJ.��
BJ JEB.G B�G.QGQ BJ.��
BF JJB.� BBE.ECC B�.Q�
BG JGG.G B�J.FBB BC.GG
BQ F�B.� B��.BQG BC.CC
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B �.� �.��� �.��
� �C.� E.E�B B.�B
E QQ.� B.JG� �.C�
� BCE.J �.��� �.��
C BQJ.� B�.FQB �.BC
J ��J.� �.��G �.�B
F �JG.G J.GFE �.�C
G E��.J BC.CEC C.C�
Q EE�.G CE.EEB Q.GJ
B� EG�.� GJ.EGG B�.G�
BB �CF.G BBE.��C B�.GG
B� �G�.� G�.�GQ B�.JE
BE C��.� BBC.E�� BC.�C
B� C�B.G B�Q.FB� BJ.�Q
BC CQ�.� B��.��F BC.CF
BJ J�C.G B�F.��B BF.E�
BF JJ�.� BE�.JEJ BJ.��
BG JQJ.J B��.BC� BJ.QC
BQ F�E.� BEQ.J�Q BJ.FG
�� FC�.G BE�.JEJ BJ.��
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����������
���*����	��

	%�,-�,4� �%"+%�% �?+ 6�%&'�%,4'��'3),�'(�$ ��%&'�4 * )�#'�% ��'"*&�,%-�-'%�

� ,+%.� �'4�'�"%)�'� (,$$'�'+*'� <'%6''+� $)�+"*'� "+(� %&'�4 * )�#'� '--'+%,"##2�

('�'+(-�  +� %&'� ,+-)#"%, +� %&"%� ,-�4"('� % � <%",+�)+,$ �4� %'4�'�"%)�'� $ �� %&'�

�'"*% �.��

�,1)�'� �.E.B� -& 6-� %&'� �'-� +-'� *)�!'-� $ �� < %&� %)<)#"�� $)�+"*'� "+(�

%&'�4 * )�#'� $ �� ����  �� >-'%� � ,+%@.� �'-� +-'� %,4'� ,-� + %� !'�2� *�,%,*"#� $ ��

"(- ��%, +��"�%� $�%&'�';�'�,4'+%-�()'�% �%&'�$"*%�%&"%�%&'�';�'�,4'+%-�( �+ %�

-%"�%�%,##�%&'��'"*%, +�%'4�'�"%)�'�,-�$,;'(�"%�%&'�('-,�'(�%'4�'�"%)�'.�� 6'!'�7�

�"%'� $� *"#*,+"%, +�('�'+(-� +� %'4�'�"%)�'�-,+*'�-"4�#'-�6'�'�+ %��)%�"%� %&'�

*"#*,+"%, +�%'4�'�"%)�'�<)%�%&'2�6'�'��'�#"*'(�,+% �$)�+"*'�<'$ �'�%&'�&'"%,+1�

6"-�-%"�%'(.�
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� � �BEC�

�--&#$�%�&�

��'-)&�!�)!6)���"#�

�+"#2-,-� $�';�'�,4'+%"#�("%"�* )#(�<'�* +-,('�'(� ,+� %&�''��"�%-.��,�-%� $�

"##7� *"#*,+"%, +� �'"?� "�'"-� "�'� *"#*)#"%'(� "+(� * +!'�%'(� ,+% � ('- ��%, +�

* +*'+%�"%, +� $�*"�< +�(, ;,('.� 	+� %&'�-'* +(��"�%7��'"?�"�'"-� $ ��"(- ��%, +�

';�'�,4'+%-�6'�'�*"#*)#"%'(�"+(�('�,!'(�<�'"?%&� )1&�*)�!'-�$ ��%&,-��"�%�6'�'�

�'� �%'(� ,+� %&'� �'-)#%� -'*%, +.� �,+"##27� ('"*%,!"%, +� 4 ('#� 6"-� "��#,'(� % �

';�'�,4'+%"#� ("%"� - � "-� % � * 4�"�'� ';�'�,4'+%"#� ("%"� "+(�4 ('#.� �-,+1� %&'�

4 ('#7� - 4'� �"�"4'%'�-� "+(� "(- ��%, +� �� �'�%,'-�6'�'� "#- �  <%",+'(.� 	+� "##�

%&'-'� *"#*)#"%, +-� �"%&'4"%,*"� �.�� 6"-� )-'(� $ �� %&'� -"?'�  $� -,4�#,*,%2� "+(�

"**)�"*2.��

&�:�!�
	��������������������

�&'� $,�-%� -%'�� ,+��'"?� "�'"� *"#*)#"%, +�6"-� % � %�"+-$'�� ';�'�,4'+%"#�("%"�

* )�#'-� >%,4':4,#,! #%� "��"2@� $� 4� "� %';%� $,#'� % � "� #,-%� ,+� �"%&'4"%,*".� �&'�

$ ## 6,+1� * 44"+(� #,+'� �'"(-� %&'� $,#'� &%?CC�.%;%� "+(� %�"+-$'�-� ';�'�,4'+%"#�

("%"�% �"+�"��"2�+"4'(�O("%"P.��

dat a=ReadLi st [ “ C: \ Document s and 
Set t i ngs\ Admi ni st r at or \ Deskt op\ ht k550. t xt ” ,  { Number , Number } ] ;  

�"%"�-% �'-�%&'�"��"2�"-�$ ## 6-��("%"Wbb�.7��.EF�Bc7�b�.B7�B�.��F�c7�d7�

bB.7�EB�.EG��c7d7�bB���.7�B�.��F�cc.��,�-%�'#'4'+%�,+�"��"2�-& 6-�%,4'�>)+,%�

$ ��%,4'�,-�-'* +(@�"+(�-'* +(�'#'4'+%�,-�%&'�-,1+"#�$� 4�*&� 4"% 1�"�&�>)+,%�

$ �� -,1+"#� ,-� 4,#,! #%-@.� � � !,-)"#,0'� %&'� *"#*,+"%, +� >('- ��%, +@� �'"?-7� %&'�

$ ## 6,+1� * 44"+(� #,+'� 6"-� )-'(� ,+� �"%&'4"%,*".� �,1)�'� �.B.B� -& 6-�

*"#*,+"%, +�*&� 4"% 1�"4�$ ��%&'�%,4'��"+1'� $�RCB�:JE�S�-'* +(-.�



� � �BEJ�

Li st Pl ot [ dat a,  Pl ot Joi ned- >Tr ue,  Pl ot Range-
>{ { 510, 630} , { 300, 950} } ,  AxesLabel - >{ “ Ti me( sec) ” , ” Vol t age( mV) ” } ]  

 

�

�

�

�

�

�
�
�
�,1)�'��.B.B��"#*,+"%, +�*&� 4"% 1�"4�$ ��&2(� %"#*,%'�"%�CC�� ��

	%�,-�� --,<#'�% �0  4�,+% �'"*&��'"?�- �%&"%� +'�* )#(�)+('�-%"+(�6&'%&'��

,%�,-��'"?� ��"�+ ,-'.��&'�$ ## 6,+1�* 44"+(�6"-�)-'(�$ ��-% �,+1�"�-,+1#'��'"?�

("%"�,+% �"�!"�,"<#'�*"##'(�O�'"?P.���

Peak=Take[ dat a,  { 5403, 5434} ]  

	+� �('��% �,+%'1�"%'�%&'�("%"�* )�#'-�-% �'(�,+�O�'"?P�$ ��"�-,+1#'��'"?7�,%�

,-� �'3),�'(� % � # "(� �)4'�,*"#�"%&� �"*?"1'� ,+� �"%&'4"%,*".� � �� +)4'�,*"#�

,+%'1�"%, +�  $� ("%"�O�,-%	+%'1�"%'P� * 44"+(�6"-� )-'(7�6&,*&�)-'-�O�  %-� "+(�

6',1&%-P�,+�*"#*)#"%, +.���

<<Numer i cal Mat h’ Li st I nt egr at e’  

Li st I nt egr at e[ peak]  

451. 787 



� � �BEF�

�&,-��'"?�"�'"�,-�%&'+�* +!'�%'(�,+% �*"�< +�(, ;,('�! #)4'U�>'3),!"#'+%�

% �4 #'U� $ �� ,('"#� * +(,%, +-@.��&'� $ ## 6,+1�*"#,<�"%, +�'3)"%, +�6"-�)-'(� % �

 <%",+�'$$#)'+%�* +*'+%�"%, +-�$� 4�%&'�(,$$'�'+%,"#�%)<)#"���'"*% �.�

co2mol %=f [ peak] =7* 10^12* ( peak^4) +5* 10^ - 8* ( peak^3) -
0. 0001* ( peak^2) +0. 1151* peak+2. 2607 

f [ 451. 787]  38. 753 

� �� "� �'"?� "�'"�  $� �CB.FGF� *"�< +� (, ;,('� ! #)4'U� 6"-� $ )+(� % � <'�

EG.FCE.� �,4,#"�� "+"#2-,-�6"-� �'�$ �4'(� $ �� '"*&� �'"?� "+(� *"#*,+"%, +� *)�!'-�

�'� �%'(�,+��'-)#%�-'*%, +�6'�'� <%",+'(.��,+*'�*"#*,+"%, +�6"-�"�('- ��%, +��)+7�

,%�6"-�)++'*'--"�2�% �+ �4"#,0'�%&'�'#)%, +�*)�!'�"+(��'-)#%-�6'�'��'� �%'(�,+�

%&'� �,1,+"#�$ �4�>! #)4'�U@.��

&�.��������������!��������B���

� �� %&'�"(- ��%, +��"�%� $� %&'�';�'�,4'+%-7�-,4,#"��"+"#2-,-�>('-*�,<'(� ,+�

�"�%��.B@�6"-�*"��,'(� )%�% � <%",+�<�'"?%&� )1&�*)�!'-�$ ��'"*&��)+.��&'� +#2�

(,$$'�'+*'�6,%&��'-�'*%�% �*"#*,+"%, +��)+-�6"-�%&"%�%&'�<�'"?%&� )1&�*)�!'�6"-�

+ �4"#,0'(� "** �(,+1� % � %&'� ,+,%,"#� *"�< +� (, ;,('� * +*'+%�"%, +.� �,1)�'� �.�.B�

-& 6-�"�%2�,*"#�"(- ��%, +�*&� 4"% 1�"4�$ ��"�%,4'��"+1'� $�RC�:B��S�-'* +(-.��

�

�

�

�

�

�
�
�
�
�,1)�'��.�.B��&� 4"% 1�"4�$ ��<�'"?%&� )1&�("%"� <%",+'(�$� 4�%&'�"(- ��%, +�
 $�&2(� %"#*,%'�"%��FC� ��
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�"!,+1�  <%",+'(� '"*&� �'"?� "�'"� "+(� * ��'-� +(,+1� * +*'+%�"%, +7�

<�'"?%&� )1&�*)�!'-�6'�'�('�,!'(�"+(��'� �%'(�,+��'-)#%�-'*%, +�,+�"�+ �4"#,0'(�

$ �4.�

&�>����
	��������$��	�������'���
��

�&'� $ ## 6,+1�O('"*%,!"%, +�4 ('#� "+"#2-,-P�6"-� "��#,'(� % � <�'"?%&� )1&�

("%"� <%",+'(�$� 4�%&'�"(- ��%, +� $�*"�< +�(, ;,('� +% �&2(� %"#*,%'�"%�C��� �.�

��'"?%&� )1&�("%"�6"-�%�"+-$'��'(�,+% �"�!"�,"<#'7�+"4'(�O("%"P�"-�$ ## 6-���

dat a={ { 0. 000001, 0} , { 0. 77, 0} , { 1. 47, 0} , { 2. 68, 0} , { 3. 4, 0. 0001} , { 3. 7
3, 0. 0007} , { 4. 27, 0. 18} , { 4. 83, 0. 39} , { 5. 43, 0. 54} , { 5. 98, 0. 84} , { 6. 27, 0. 75
} , { 6. 83, 0. 82} , { 7. 12, 0. 92} , { 7. 68, 0. 94} , { 8. 25, 0. 97} , { 8. 82, 0. 99} , { 9. 1, 0
. 95} , { 9. 38, 0. 98} , { 9. 67, 0. 95} , { 9. 97, 0. 999} } ;  

��'"?%&� )1&� *)�!'� * )#(� <'� �# %%'(� ,+� �"%&'4"%,*"� $ �� %&'� �'1, +�  $�

,+%'�'-%�<2�)-,+1�%&'�<'# 6�* 44"+(�#,+'.�

Li st Pl ot [ dat a,  Pl ot Range- >{ { 0, 10} , { 0, 1} } ,  AxesLabel - > 
{ “ t i me( sec) ” , ” Cout / Ci n” } ]  

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�,1)�'��.E.B���'"?%&� )1&�*)�!'�$ ��"*%,!"%'(�&2(� %"#*,%'�"%�C��� ��



� � �BEQ�

� ��%&'��'-%� $�*"#*)#"%, +-�"+ %&'���"%&'4"%,*"��"*?"1'�6"-��'3),�'(�% �

�'�$ �4�+ +#,+'"���'1�'--, +�"+"#2-,-.��,+"#�$ �4� $�('"*%,!"%, +�4 ('#�)-'(�,+�

*"#*)#"%, +-�,-�-& 6+�<'# 6.�

�
[ ]

[ ] �
�
�

�
�
�

−−
−−−−=

)exp(1
)exp()))exp(1((/exp(1

exp
tk

tktkQWk
C
C

d

ddo

Ao

A �� >C.�.E.J@�

	+-%'"(�  $� ? HI��O()442P� !"�,"<#'� )-'(� ,+� �"%&'4"%,*".� � �� -%"%,-%,*"#�

"+"#2-,-�� +#,+'"��,%��"*?"1'�6"-�# "('(�"-�$ ## 6-���

<<St at i s t i cs ’ Nonl i near Fi t ’  

�#%& )1&�%&'�'�"�'�-'!'�"#�6"2-�% ��'�$ �4�+ +#,+'"���'1�'--, +�"+"#2-,-�

,+� �"%&'4"%,*"7� %&'� $ ## 6,+1� O� +#,+'"��'1�'--P� * 44"+(� �'%)�+-� 6,%&� %&'�

<'-%� �'-)#%-� <2�4,+,4,0,+1� %&'� '�� �-.� � �� %&'� *"#*)#"%, +�  $� �"%'� �"�"4'%'�-�

>- ��%, +� �"%'� * +-%"+%� "+(� ('"*%,!"%, +� �"%'� * +-%"+%@7� <�'"?%&� )1&� ("%"�

% 1'%&'��6,%&�'3)"%, +�>C.�.E.�@�6"-�-)��#,'(�% ��� 1�"4���

Best Fi t Par amet er s/ Nonl i near Regr ess[ dat a, Exp[ ( 1- Exp[ dummy* ( 1-
Exp[ - kd* t ] ) ] * Exp[ - kd* t ] ) / / 1- Exp[ -
kd* t ] ) ] , { t } , { dummy, kd} , Regr essi onRepor t - >Best Fi t Par amet er s]  

�)%�)%� $� 4� %&'� + +#,+'"�� �'1�'--, +� "+"#2-,-� �'%)�+'(� %&'� !"�,"<#'-�

O()442P�"+(�?(.��

Best Fi t Par amet er s- >{ dummy- >2. 5141, kd- >0. 253398}  

� "(,+1� "+(� ! #)4'%�,*� $# 6� �"%'� >�-,+1� ,('"#� 1"-� #"67� ! #)4'%�,*� $# 6�

�"%'-� 6'�'� * ��'*%'(� $ �� %'4�'�"%)�'-� &,1&'�� %&"+� �  4� %'4�'�"%)�'@� 6"-�

-)��#,'(�% ��� 1�"4�% � <%",+�- ��%, +��"%'�* +-%"+%�"%�C��� �.�

w=2;   

q=50;  

dummy=2. 5141;  

ko=q* dummy/ w;  

ko- >62. 8525�



� � �B���

�&)-7�- ��%, +�"+(�('"*%,!"%, +��"%'�* +-%"+%-�6'�'� $ )+(�% �<'�J�.GC�C�

*4EI4,+.1�"+(��.�CEEQG�4,+:B� �'-�'*%,!'#2.��+*'�4 ('#� �"%'��"�"4'%'�-�6'�'�

*"#*)#"%'(7� ,%� 6"-� �'3),�'(� % � �'# "(� O�)4'�,*"#�"%&P� % � $,+(� "(- ��%, +�

�� �'�%,'-� $�%&'�"(- �<'+%.�

<<Numer i cal Mat h’ Li st I nt egr at e’  

H& #'��"+1'� $�("%"�1,!'-�%&'�% %"#�*"�"*,%2� $�%&'�"(- �<'+%.�	+%'1�"%,+1�

%&'� !"�,"<#'� O("%"P� "+(� -)<%�"*%,+1� $� 4� %&'� �'*%"+1)#"�� �'1, +� ('$,+'(� <2�

<�'"?%&� )1&�*)�!'�#'"(-�% �% %"#�*"�"*,%2.�

Tot al capaci t y=Li st I nt egr at e[ dat a]  

4. 54791 

� %"#� *"�"*,%2�6"-�*"#*)#"%'(�"-�C.����Q�4,+�>Q.QF:�.C�FQB7�-)<%�"*%, +�

$� 4� %&'� �'*%"+1)#"�� �'1, +@� $ �� &2(� %"#*,%'� "%� C���  �.� �,4,#"�#27�  +'� * )#(�

,+%'1�"%'�!"�,"<#'�O("%"P�% � <%",+�<�'"?%&� )1&�*"�"*,%2.��-�"� �)#'� $� %&)4<7�

%"?,+1��.�CU� $�,+,%,"#�* +*'+%�"%, +�"-�<�'"?�� ,+%7�,%�,-�� --,<#'�% �'!"#)"%'�%&'�

<�'"?%&� )1&� *"�"*,%2� $ �� %&'� -"4�#'.� � +-,('�,+1� ("%"� <'1,++,+1� $� 4� %&'�

<�'"?� � ,+%� >!"�,"<#'� +"4'(� "-� O<�'"?*"�"*,%2P@� "+(� ,+%'1�"%,+1� 2,'#(-� %&'�

$ ## 6,+1��

Br eakcapaci t y=Take[ dat a, { 7, 20} ]  

Li st I nt egr at e[ br eakcapaci t y]  

5. 73805 

�)<%�"*%,+1� $� 4� %&'� �'*%"+1)#"�� �'1, +� >Q.QF:C.FEG�C@7� <�'"?%&� )1&�

*"�"*,%2�6"-�*"#*)#"%'(�"-��.�EBQC�4,+.��"!,+1� -)��#,'(� % %"#� $# 6� �"%'7� ,('"#�

1"-� * +-%"+%7� 4 #'*)#"�� 6',1&%�  $� *"�< +� (, ;,('7� "+(� *"�< +� (, ;,('� 4 #'�

�'�*'+%� ,+� %&'� $''(7� "4 )+%�  $� *"�< +� (, ;,('� "(- �<'(� 6"-� *"#*)#"%'(� "-�

$ ## 6-��

vn=22400;  

t f =50;  

mwco2=44. 012;  



� � �B�B�

co2=0. 15;  

�)#%,�#,*"%, +�  $� % %"#� *"�"*,%2� "+(�4"--� $# 6� �"%'� 2,'#(-� %&'� "4 )+%�  $�

*"�< +�(, ;,('�"(- �<'(��

massf l owr at e=t f * co2/ vn* mwco2;  

gcar bondi oxi de=massf l owr at e* t ot al capaci t y;  

0. 0670188 

�2(� %"#*,%'�6"-� *"�"<#'�  $� "(- �<,+1� "� )+(� �.�JF� 1� *"�< +� (, ;,('� "%�

C��� �.�	%�,-�<'-%�% ��'� �%�%&,-�"4 )+%� +�%&'�<"-,-�"(- �<'+%�# "(,+1��

l oadi ng=2;  

sat gr am=gcar bondi oxi de/ l oadi ng 

�.�EEC�Q��1I1� ,-� %&'�"(- ��%, +� *"�"*,%2� $�&2(� %"#*,%'� "%� C���  �.� �&,-�

!"#)'� * )#(� <'� * +!'�%'(� ,+% � O4 #I?1P� )+,%-� % � !,-)"#,0'� %&'� "(- ��%, +�

*&"�"*%'�,-%,*-� $�%&'�"(- �<'+%.�

sat mol kg=sat gr am* 1000/ mwco2 

0. 761369 

�,+"##27�,%�* )#(�<'�* +*#)('(�%&"%�≈�.FJ�4 #I?1�,-�%&'�6 �?,+1�*"�"*,%2� $�

&2(� %"#*,%'�"%�C��� �.��

�,4�#,$,'(�-'%� $�*"#*)#"%, +-�$ ��*"#*,+"%, +�"+(�"(- ��%, +�,-�('-*�,<'(�,+�

�"�%-��.B�% ��.E.��&'-'�"+"#2-'-�6'�'��'�$ �4'(�$ ��'"*&��)+�$ ��&2(� %"#*,%'7�

%� +"7�"+(�- (,)4�<,*"�< +"%'.��"!,+1�*"#*)#"%'(�%&'��"%'��"�"4'%'�-�$� 4�%&'�

('"*%,!"%, +� 4 ('#7� "*%,!"%, +� '+'�1,'-�  $� %&'� - ��%, +� "+(� ('"*%,!"%, +� �"%'�

6'�'�*"#*)#"%'(�$� 4�%&'�"�&'+,)-��# %-.�

�

�

�



� � �B���

��&�?�!������������
��������&�����'��I�����

�&,� -3)"�'� "+"#2-,-� ,-� "� � 6'�$)#� 4'%& (� $ �� '�� �� 4,+,4,0"%, +� ,+�

�'1�'--, +� "+"#2-,-.� � �� %&,-� �'"- +7� )-,+1� �"%&'4"%,*"� �.�� 6,%&�

�'!'+<'�1�"�3)"�(%� 4'%& (� ��'(,*%-� %&'� 4 ('#� �"�"4'%'�-� ,+� "+� "(D)-%"<#'�

* +$,('+*'�#'!'#.��&'�$ ## 6,+1�* 44"+(�#,+'�#'%-�4"%&'4"%,*"��'1�'--�"�#,-%� $�

';�'�,4'+%"#�("%"�% �$,+(� )%�%&'�4 ('#��"�"4'%'�-�()442�>? HI�@�"+(�?(.��&,�
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' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
' * *  
' *   Descr i pt i on :  Pr ogr am f or  PCL- 711 pacer  t r i gger  A/ D conver si on    
' *  
' *  wi t h sof t war e dat a t r ansf er . Out put  peaks ar e wr i t t en t o a f i l e          
' *  
' *                                                                     
' *  
' *   Ver si on     :  1. 00                                                
' *  
' *   Dat e        :  15/ 10/ 2002         Ber ker  Fı çı cı l ar ,    Che/ METU     
' *   
' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
' * * *  
'  
' VARI ABLES 
'  
' y t :  measur ement  at  t i me t  
' ydt :  measur ement  at  t +dt  
' xc:  x mul t i pl i er  
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' yc:  y mul t i pl i er  
' va:  r ef er ence vol t age 
' vb:  r ef er ence vol t age 
' ol cum:  number  of  measur ement  
' x :  x  pozi t i on 
' y :  y  posi t i on 
' xx: second x posi t i on 
'  
'  
DI M PARAM%( 60)                  '  I f  t wo boar ds i nst al l ed,  need t o 
' decl ar e 
                               '  t he second par amet er  ar r ay 
DI M dat %( 24000)                 '  Conver si on dat a buf f er  
PARAM%( 0)  = 0                  '  Boar d number  
PARAM%( 1)  = &H220              '  Base I / O addr ess 
PARAM%( 5)  = 250                '  Pacer  r at e = 2M /  ( 50 *  100)  = 400 
' Hz 
PARAM%( 6)  = 200 
PARAM%( 7)  = 0                  '  Tr i gger  mode,  0 :  pacer  t r i gger  
PARAM%( 10)  = VARPTR( dat %( 0) )    '  Of f set  of  A/ D dat a buf f er  A 
PARAM%( 11)  = VARSEG( dat %( 0) )    '  Segment  of  A/ D dat a buf f er  A 
PARAM%( 12)  = 0                 '  Dat a buf f er  B addr ess,  i f  not  used,  
PARAM%( 13)  = 0                 '  must  set  t o 0.  
PARAM%( 14)  = 39                '  A/ D conver si on number  
PARAM%( 15)  = 0                 '  A/ D conver si on st ar t  channel  
PARAM%( 16)  = 0                 '  A/ D conver si on st op channel  
PARAM%( 17)  = 0                 '  Over al l  gai n code,  0 :  +/ -  5V 
' par am%( 45)  :  Er r or  Code 
' par am%( 46)  :  Ret ur n Val ue 0 
' par am%( 47)  :  Ret ur n Val ue 1 
'  
FUN% = 3                       '  FUNCTI ON 3 
' CALL PCL711( FUN%,  SEG PARAM%( 0) )    '  Func 3 :  Har dwar e 
' i ni t i al i zat i on  
' I F PARAM%( 45)  <> 0 THEN PRI NT " DRI VER I NI TI ALI ZATI ON FAI LED ! " :  
STOP 
'  
FUN% = 4                       '  FUNCTI ON 4 
' CALL PCL711( FUN%,  SEG PARAM%( 0) )    '  Func 4 :  A/ D i ni t i al i zat i on 
' I F PARAM%( 45)  <> 0 THEN PRI NT " A/ D I NI TI ALI ZATI ON FAI LED ! " :  STOP 
FUN% = 5                       '  FUNCTI ON 5 
 
'  PROGRAM NAME I S WRI TTEN 
CLS 
RNK1 = 11:  RNK2 = 13:  SAY = 6:  SAY2 = 1:  SEC = 0 
ZEMI N$ = STRI NG$( 80,  CHR$( 219) )  
FOR i  = 1 TO 24 
LOCATE i ,  1:  PRI NT ZEMI N$ 
NEXT i  
COLOR 7,  7 
1 TUSAL$ = I NKEY$ 
x = 8 
y = 24 
ADET = 7 
I CER$( 1)  = "                                      "  
I CER$( 2)  = "           GC- DETECT V1. 1             "  
I CER$( 3)  = "   Gas Chr omat ogr aphy Moni t or i ng      "  
I CER$( 4)  = "               Pr ogr am                "  
I CER$( 5)  = "   Chemi cal  Engi neer i ng Depar t ment     "  
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I CER$( 6)  = "       METU/ TURKEY      2002          "  
GEN = LEN( I CER$( 1) )  
COLOR RNK1,  RNK2 
LOCATE x,  y:  PRI NT CHR$( 218)  + STRI NG$( GEN,  CHR$( 196) )  + CHR$( 191)  
FOR I 1 = x + 1 TO ADET + x + 1 
LOCATE I 1,  y:  PRI NT CHR$( 179)  + STRI NG$( GEN,  "  " )  + CHR$( 179)  
NEXT I 1 
LOCATE x + ADET + 1,  y:  PRI NT CHR$( 192)  + STRI NG$( GEN,  CHR$( 196) )  + 
CHR$( 217)  
LOCATE x + 1,  y + 1:  PRI NT I CER$( SAYAC)  
COLOR RNK1,  RNK2 
FOR I 1 = x + 2 TO ADET + x 
SAYAC = SAYAC + 1 
LOCATE I 1,  y + 1:  PRI NT I CER$( SAYAC)  
NEXT I 1 
COLOR 11,  13 
LOCATE 23,  44:  PRI NT "  Pr ess Any Key t o Cont i nue . . . . "  
354 TUSAL$ = I NKEY$:  I F LEN( TUSAL$)  = 0 THEN 354 
 
CLS 
LOCATE 3,  10:  PRI NT " I nput  Fi l e Name: "  
LOCATE 3,  47:  I NPUT a$ 
LOCATE 5,  10:  PRI NT " Ent er  max.  t i me f or  anal ysi s( sec) : "  
LOCATE 5,  47:  I NPUT ol cum 
LOCATE 7,  10:  PRI NT " Det ect or  Temper at ur e( oC) : "  
LOCATE 7,  47:  I NPUT det  
LOCATE 9,  10:  PRI NT " Col umn Oven Temper at ur e( oC) : "  
LOCATE 9,  47:  I NPUT cot  
LOCATE 11,  10:  PRI NT " Cur r ent ( mA) : "  
LOCATE 11,  47:  I NPUT cu 
LOCATE 13,  10:  PRI NT " At t enuat i on: "  
LOCATE 13,  47:  I NPUT at t  
LOCATE 15,  10:  PRI NT " Coar se: "  
LOCATE 15,  47:  I NPUT coa 
 
 
WI DTH 80,  43 
SCREEN 9 
WI NDOW ( 0,  0) - ( 350,  640)  
COLOR 11,  13 
 
LI NE ( 33,  105) - ( 33,  588)  
LI NE ( 33,  105) - ( 305,  105)  
LI NE ( 33,  588) - ( 305,  588)  
LI NE ( 305,  588) - ( 305,  105)  
LOCATE 8,  74:  PRI NT " mV"  
LOCATE 3,  73:  PRI NT " Ti me"  
 
 
LOCATE 2,  2:  PRI NT " ( mV) "  
LOCATE 2,  12:  PRI NT " Dosya: "  
LOCATE 2,  18:  PRI NT a$ 
LOCATE 41,  32:  PRI NT "  Ti me ( Sec) "  
 
FOR VERT = 105 TO 588 STEP ( 588 -  105)  /  11 
LI NE ( 22,  VERT) - ( 33,  VERT)  
LI NE ( 33,  VERT) - ( 305,  VERT) ,  ,  ,  &H999 
NEXT VERT 
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FOR HOR = 33 TO 305 STEP ( 305 -  33)  /  10 
LI NE ( HOR,  95) - ( HOR,  105)  
LI NE ( HOR,  105) - ( HOR,  588) ,  ,  ,  &H999 
NEXT HOR 
 
' l ocat i on of  ver t i cal  l abel s 
LOCATE 34,  3:  PRI NT " 0"  
LOCATE 37,  2:  PRI NT " - 1"  
FOR VL = 1 TO 10 
LOCATE ( VL *  3 + 1) ,  2:  PRI NT ( 11 -  VL)  
NEXT VL 
 
' l ocat i on of  hor i zont al  l abel s 
FOR i  = 1 TO 60 
LOCATE 3,  i :  PRI NT "  "  
LOCATE 39,  i  + 6:  PRI NT "  "  
NEXT i  
sc = ol cum /  10 
FOR HL = 1 TO 11 
LOCATE 39,  ( HL *  6 + 1) :  PRI NT ( HL -  1)  *  sc 
NEXT HL 
 
c$ = " . t x t " :  d$ = a$ + c$:  a1$ = " i " :  B$ = a$ + a1$ + c$ 
 
OPEN B$ FOR OUTPUT AS #4 
PRI NT #4,  " Fi l e: " ,  d$ 
PRI NT #4,  
PRI NT #4,  " Det ect or  Temper at ur e( oC) " ,  det  
PRI NT #4,  " Col umn Oven Temper at ur e( oC) " ,  cot  
PRI NT #4,  " Cur r ent ( mA) " ,  cu 
PRI NT #4,  " At t enuat i on" ,  at t  
PRI NT #4,  " Coar se" ,  coa 
CLOSE #4 
OPEN d$ FOR OUTPUT AS #3 
PRI NT #3,  " t i me( sec) " ,  "   peak( mV) "  
t t  = 0:  yc = 120:  t op = 0 
FOR j  = 0 TO 1:  SLEEP 1 
' CALL PCL711( FUN%,  SEG PARAM%( 0) )    '  Func 5 : " N"  t i mes of  A/ D 
t r i gger  
' I F PARAM%( 45)  <> 0 THEN PRI NT " A/ D SOFTWARE DATA TRANSFER FAI LED 
! " :  STOP 
dat %( 0)  = 2150 
dat %( 19)  = 2150 
aa = dat %( 0)  
bb = dat %( 19)  
yt  = ( 10 *  ( aa /  4096)  + ( - 5) )  
ydt  = ( 10 *  ( bb /  4096)  + ( - 5) )  
t op = t op + ( yt  + ydt )  
NEXT 
dc = t op /  4 
vb = dc 
t t  = 0 
xc = 272 /  ( ol cum -  . 1)  /  10:  dt  = . 1:  xb = 33:  yb = 149 
DI M pe( 100)  
nn = 0 
yk = 1 
y l  = 1 
ym = 1 
yn = 1 
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yo = 1 
FOR j  = 0 TO ol cum:  SLEEP 1 
' CALL PCL711( FUN%,  SEG PARAM%( 0) )    '  Func 5 : " N"  t i mes of  A/ D 
t r i gger  
' I F PARAM%( 45)  <> 0 THEN PRI NT " A/ D SOFTWARE DATA TRANSFER FAI LED 
! " :  STOP 
DI M y( 11) ,  t t ( 11)  
FOR i  = 0 TO 39 STEP 4 
dat %( i )  = 2150 + RND( 1)  *  100 
I F j  = 5 THEN dat %( i )  = 2150 + RND( 1)  *  ( 350 + i  *  2)  
NEXT i  
 
t t ( 0)  = t t  
FOR i  = 0 TO 9 
a = dat %( 4 *  i )  
y( i )  = ( 10 *  ( a /  4096)  + ( - 5) )  
t t ( i  + 1)  = t t  + dt  
NEXT i  
 
I F j  = ol cum THEN GOTO 10 
 
FOR i  = 1 TO 10 
PRI NT #3,  USI NG "  ###. ##       #####. ####" ;  t t ( i ) ;  y( i )  *  1000 
NEXT i  
 
LOCATE 5,  73:  PRI NT t t  
LOCATE 10,  72:  PRI NT USI NG " #####. #" ;  y( 1)  *  1000 
LOCATE 10,  72:  PRI NT USI NG " #####. #" ;  y( 10)  *  1000 
 
yd = 40 /  dc 
ye = 400 /  dc 
yc = yd 
I F ( j  = 0)  THEN x1 = xb + j  *  10 *  xc 
I F ( j  = 0)  THEN y1 = yb + ( y( 0)  -  dc)  *  yc 
son = 9 
I F j  = ( ol cum -  1)  THEN son = 8 
FOR i  = 0 TO son 
x2 = x1 + xc 
yy = ( y( i )  -  dc)  
I F yy < dc /  1. 25 THEN yy = 0 
o5 = ( yk + y l  + ym + yn + yo)  /  5 + . 1 
o3 = ( yk + y l  + ym)  /  3 + . 1 
I F ( o3 /  o5)  > 1. 5 THEN pv = 1:  yc = ye 
I F ( o3 /  o5)  < . 4 THEN pv = 0:  yc = yd:  LOCATE 15 + nn,  69:  PRI NT 
USI NG " #####. ##" ;  pe( nn) :  nn = nn + 1 
I F pv = 1 THEN pe( nn)  = pe( nn)  + dt  *  y( i )  
y2 = yb + ( EXP( ( ( yy + ( y1 -  yb)  /  yc)  /  2)  /  2)  -  1)  *  yc 
LI NE ( x1,  y1) - ( x2,  y2) ,  1 
x1 = x2 
y1 = y2 
yo = yn 
yn = ym 
ym = y l  
y l  = yk 
yk = yy 
 
NEXT i  
 
t t  = t t  + 1 



� � �B�G�

 
NEXT 
10 CLOSE #3 
END 
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Fi l e:  k i ht 550. t xt  
 
Det ect or  Temper at ur e( oC)  150 
Col umn Oven Temper at ur e( oC)  120  
Cur r ent ( mA)  200  
At t enuat i on 32 
Coar se 1 

� �� %&'� -"4'� *"#*,+"%, +� ';�'�,4'+%7� &2(� %"#*,%'� ('- ��%, +� ("%"� 6"-�

-% �'(�,+�%&'�$,#'�?&%CC�.%;%.��

 
 
Fi l e:  kht 550. t xt  
 
  t i me( sec)       peak( mV)    
   0. 00          12. 2070 
   0. 10          12. 2070 
   0. 20          14. 6484 
   0. 30          26. 8555 
   0. 40          12. 2070 
   0. 50           7. 3242 
   0. 60           9. 7656 
   0. 70          26. 8555 
   0. 80          12. 2070 
   0. 90          12. 2070 
   1. 00         317. 3828 
   1. 10         310. 0586 
   1. 20         310. 0586 
   1. 30         310. 0586 
   1. 40         314. 9414 
   1. 50         310. 0586 
   1. 60         312. 5000 
   1. 70         310. 0586 
   1. 80         317. 3828 
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   1. 90         312. 5000 
   2. 00         324. 7070 
   2. 10         312. 5000 
   2. 20         310. 0586 
   2. 30         312. 5000 
   2. 40         324. 7070 
   2. 50         310. 0586 
   2. 60         310. 0586 
   2. 70         310. 0586 
   2. 80         322. 2656 
   2. 90         310. 0586 
   3. 00         317. 3828 
     .     .  
     .     .  
   3. 80         317. 3828 
   3. 90         312. 5000 
   4. 00         312. 5000 
   4. 10         310. 0586 
   4. 20         310. 0586 
   4. 30         322. 2656 
   4. 40         310. 0586 
   4. 50         310. 0586 
   4. 60         314. 9414 
   4. 70         327. 1484 
   4. 80         307. 6172 
   4. 90         312. 5000 
   5. 00         312. 5000 
     .     .  
     .     .  
     .     .  
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