
!"#$%&'()*+,-......../012311415

6789:;'<=><0?@ABC

DEF(G(H
%&'()

.......IJ.KL

!"

#

!"

#

MNOPNQRSP
..........TUVP

WXYPZ[\PZ[]PZ[^PZ[_
'`aPZ[bcPZ[dPZefghP

ijk.l>
PNm@A

PA

@A.

eiPno.p1qrs

t`aPnoup1vqs

wno.px#ys

RSno.pxys

<0..px"vs

z>{. $|}Z~(no
Z���Z��d�.pr�
2s

6789:;'<=>��

��6789:;

! "#$%#"&'()*+#"$,-+.*.$/#0$)1*,0")*+"($23452$$$
6#"7.

! 80)%*+%)119$"#$,",0(,*+%$6)00+,0$*#$*:,$0#*)*+#"$$#/$
.'6.*+*',"*.

$$$$$$$$$$$$$$$;+",)0$8#198:#.8:)<,",$$$$$$$$$

$$$$$$$$$$$$$$,-*0,=,19$/1,-+61,$6)%>6#",$$$$$$$$$$$$$$$

%&'()*+),&%-'(.)+/0(%12/0/+%-3/'0

�����..�Q. 445

�����..�Q. 467 .

�v�v $��2�r��2� 89 2.�

�

��6789:;

�@l���/����?��>
J���� �¡

��O��

¢�£��¤¥¦� +,:; 1�u<;%=2,+'/>%#;%?,;%@/,A,+%%B"3*(13/C,0,(%D%E*+2&%
F0('A3)G>%!*H/%I-',0-,>%!,J%K*+L>6MMNG%§¨©&¡u

ª«7¬®¯�°� ±²>³´

!"#$

!"#$

!"#%

!"#%

!

!

!

!

&''('') &''('') &''('') &''('')

*+''(''',-.''" *+''(','$/0.''" *+''('1$''"*+''('',2''"

µ���p��xs¶��v·¸
¹ºv»y¼½���6789:;�¾`¿>
À¼ÁÂTÃÄÅ�� �¡

,!,''>��Q.²> 3456787479:�ÆÇ

�ÈkÈÉÊÊËÌËÍZ!"#$%&%'(#)'(*>%45OO;'%/;'P6P;

.
*+ .º. %%< .Î

��?Ï(OPN

& )

"

!

!

!"#%"#%!"#%"#%!"#$

& )

! "#%

! "#%

& )

!

!

"#$

"#$

7B

77B

777B

@530/0

xÈ��6789:;><0

=>)#

=>)#

)

&
)

&

)
&

)#=>

=>!

=>!

)#=>

=>!

)

&
)

&

)
&

!=>

=>)#%

!=>

)?#

!=>

=>!#

"4

)

&
)

&

)
&

"4

@!#

"4

)?#

@)#%

@!

@!

@!

)

&
)

&

)
&

)

&
)

&

)
&

"4"4

"4

)#=>=>)#

@A#

@A

@A

@A

=>A#

=>A

A=>

A=>

A=>

=>A

=>A

)? )?

)

&
)

&

)
&

A@

!@

@)#

@)#

A@

A@

!@

@)#

!@

)

&
)

&

)
&

)#@

)#@

)#@

平成１６年度応用化学科セミナー

28



U2

"
!

"
!

"

!

U2

P!/X#YZ)P!Y[\]

U2

U2U2

U2 #X

U2

U2

"
!

"
!

"

!

X#

U2

X#

8M%%%U

#X

"
!

"
!

"

!

X#

X#

.%TM%%%U

P!\6#^

!\#^

!\#^#^!\

!/X#%%_%%(*&'RS%(/2)%%*:%%1*2V$,)3V2,0,%A2V-*29

!\6#^%_/S'0*%/-'&%,(),+

@

@

@ @ @

@

H`ûüý%.

Å 5M7H?4''<=t0@�

I;`;a,,>%+,-9&,-23(&,-0%#!"'6MMM>%/%%>%OP48;

U;E;D22,0>%23(&,-:(;;%4554>%1/>%445;

vÈ��6789:;>&ßBC

vÈ1.àá�?Õ'� &
)

&
)
&

)

@

@

&
)

&
)
&

)

@ @

C D,@E,D

@''F>''GH

@''F>''GH

@''F>''GH

@''F>''GH

@''F>''GH

@''F>''GH

@''F>''GH

@''F>''GH

">FII,47HJ5K'LF4:M5>

":N4FM?9>76''LF4:M5>

GHO . 7H5>9'�@l

k kâ ã<äå

UV-2*S/)+'W%1*2VS,+�xæç<0¼èé¦�¡

1ÈêëP�Ú�ìíîïð�ñò

xÈó®Zàá�ôõ

Õ'�

ö�÷øl�� �6789:;

ÐÑÒ+ÓÔ6789:;Õ'�

?;%QRS/+>%+,-.%'/&,-0#1,-.%'/&-23(&;>%%45ON>%%%>%44N4;

%%%%%%%%%%%%%%%%%%!"#$%&%'(#)'(*>%4558>%%2>%TP6P;

!@@!

)

&
)

&

)
&

!

)

@! !@

!@@!

",P,!D=

@'O

"!!# ",P,!D= #!

! ! !!D=.

)$&$"!"#%"#%)#" ")#"#%"#%!

"!!#

C C

59N0

&F4:?M7K5,P &F4:N?>8FH?95

#!!""!!# ",P,!D=

! ! ! !
!D=.

)$&$"!"#%"#%)#" ")#"#%"#%!"

"!!#

C C

59N0

&Q* &Q*

��Ð-²ù>úù?àá

<;=2,+'/>%+,-45%$6,-7$6"5%&(8"',--.%'/&,%6MM4>%//>%4;

RS�

noQ@AmPA�UÖ¥¦�×Ø���

RS�Q@A�UÖÙÚÃÛ?ÜÝ7Þ

平成１６年度応用化学科セミナー

29



�;ÔRS�>RSþÿ

�;

RSþÿ>@� "#þÿ $%þÿ

�;'<=..&'�;_.��&'
�;_>\`a�ì(t0Ù×�
;_)w�ì�_*+,-.

��&'�;_�ì�/^�&

0'=t0ôõ?1wä0

234;?>"#�&
�ì(Z��¹Z�¹¸�t
0 ?f"¼RS�&

5*?>"#þÿ�ì
(0'ôõ

@ABCABDA@B�p!s

BAEFACDABGA@�p!s

ÉÊp��sv.>/^þÿ

66_7>-8þÿ

0_7 ? .ø�9>$%þ
ÿ

h!f"S:>;<....7*ÔZ=*ÔRS�

h .£) $.\)sä0�ì�S:;<....�@�;Z>@�;

h!¾`¿àá�ì�S:;<...66_7Zø�?-;Zî�@-;'<=.

vÈx..RS�?./�

&'\ $Z+/&9 .... I),:/0.`*2)CS/00%>åuuuuuuuuuuuu Z+/&%_%L%%[N%e
uu()JZ_'ý%*>®¯. 6MMM%fPMMM%U ..+,�.» 4MMM%Ug

!"#$%#&'()*+,-./012

6789:;ÔRS�

@530/

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%aXF

"*2V,(),+Y!P"P$XUT\NU29T%%%%%64;T

"*2V,(),+Y!P"P$XUT\N`+9T%%%%%6N;M

"*2V()V+,0,Y!P"P$XUT\89T%%%%%N8

"*2V<<DY%!P"P$XUT\89T%%%%%345678uuuuu

uuuuuuuuuuuuuuuuuuuuuu

�;ÔRS�

R&)S!&TB%U$''''''''''*M'('//%''"

`¿0Q.2�v

�!Q.1vÈr!

R&)S)#&TB%U$'''*M'('%-$''"

`¿0Q.2"q
�!Q.1vÈy1!

µ &)S!B%&TU$'''''''V'%W<'' ''XF4?0'"

`¿0Q.ry�

�!Q.x#Èxv!

R&)S)#B%&TU$'''''''V%W< .Î

K5NFML

`¿0Q.ryv

�!Q.x#Èy!

&)S!BS)#B&TU$'''''''''*M'('%/<''"

`¿0Qry2

�!Q. % #Èvq!

��Z`¿0Q.vx2

!Q.�Èr�!

¹1�Z`¿0Q.v2"

�!Q."Èr1!

��p@2Ñ;3Ñ8'Ñ-Þs Y6789:;RS�

=;];%a,H-3'L>%%.%'/&,-458,<%6MMM>%.1;%4M58;

U3/+%V',2&%$8MM%U9b%%%%%%c"!$!\69"3dP ..!.v#!

XFb%%c"!$X9$!\9"3dP ..upx�Èxs

.... c"!$!\ sx"3dP>XF"�ÁÂTÃ.px#Èvs¡

"`[>`aC#®¯�6789:;�$%�Û?¼

T�

"`[Y6789:;Ô>XF

平成１６年度応用化学科セミナー

30



6789:;`a@�

I;e;%a,H-3'L>%%%%+,-9@@',-.%'/&,-0#1;>%%455O>%P->%NT4;

U["$F9

U["$FF9

U["$FFF9

')#$
,'#%!

U["$F9b.1È 48M» 6MM .Î...4ï÷ïl>/5?6<

......xÈ 66M» PMM .Î...4ï÷ïl>/5Z6<Zàá��Ð-t0

......vÈ NMM» 8MM .Î... "3*(13*+R( . *WV0')+'&,%-+*((.2'0L,&%1*2VS,+%$i sÜt0

.

U["$FF9? U["$FFF9¼� 64M» P8M .Î¼/5ZC�6<Zàáý%Ü78�9Û�¡

_'BC�?~./�

_'ý%>;<G×�HCQ~�¼t0Ù×«I9ïJ�Þ«KLÙZMNP'�O�

8PQ-ïÔ 4+;Ô

./�Z_'t0=....RS

T�Ä�ðUZV¦×_'BCA�� �¡ Ý;;8PQ;<i=>~./'@�

./�>Wt.........NPÆÇ

6789:;Ô./�

;:Þ�4;-ï<i=>~./'@�

XX\

\DaI>./'@�

6>?�@A

U\%_%U\UX

U\P

X\
X

X\

U\%_%U\UX

X
X\

U\P

_'BC�

`¿0D$......��Ð-§¨>EF;<

6789:;./�

Q;F0*R,> . .%'/&,=(6$">,08"?; . 6MMN Z 2. Z
O7;

`aC#®¯

A,W'V'A,P'V'A,.'('Y!&''V'A,-'

�XY>`aC#®¯Q.vry.Î..p�xs

...............v#v.Î..p /'+9 .

�XY Y y!.X�y.>`aC#®¯Quvqq..Î.p�xs

.......................vy1..Î.pZ[\s

�XYQ.]¸º.""###

!uuuu9):;

^Q._.`

�XY.8aïX§¨>X�r>EF

12#Î�9b�EF/`Q.rÈx.¶uu1#�1#.Ëcxm
S'0

X�r�1#!d$Ù×8
>�eZ\.f[gÊhQ.1#!.
$ y##.ÎZifÀs

平成１６年度応用化学科セミナー

31



I.O�$�=G[)'''C'''A,2
[

I.O��÷ø«I9ï��þ��&

U\6.U

U\P

UXXU\P

U

U\P

UXXU\P

U\6

U\6

U

UXXU\P

4TM%f%45M%%U66M%f%%PMM%%U

`a®¯ `a®¯

]]ÉQ.]¸.º.1#y###

rÈ��6789:;><0
..
rÈ1.�p�º�s¸��p²? ���Ð-><0

rÈx..6789:;��� ���Ð-><0

v��>C�6<
"4

&
)

&
)
&

)

"4

%W<'''"

"4

"4"4

"4

"4

&
)

&
)
&

)
"4

"4"4

"4

"4

&
)

&
)
&

)

"4

"4

"4"4

"4

"4

&
)

&
)
&

)
"4

"4"4

"4

) &

"4

"4

&

"4

"4

) &

"4

"4

)

"4

"4

"4

"4

&
)

&
)
&

)

"4

"4

"4

"4

"4

&
)

&
)
&

)

"4

"4

)

"4

"4

"4

&
)

&
)
&

)

"4

&

"4

)

)

"4

"4

"4

&

"4

"4

&

"4

)

)

"4

&

"4

"4

&

"4

)

"4

"4

& "4

C

C

C

C

H

C

H

"4

&
)

&
)
&

)

"4

"4

"4"4

"4

)

"4

&

"4

)

"4

& )

"4

&

"4

)

"4

&

"4

)

"4

& )

"4

&

"4

"4

)

"4

&

"4

)

"4

& )

"4

&

"4

C
C

)

"4

&

"4

)

"4

& )

"4

&

"4

C
)

"4

&

"4

)

"4

& )

"4

&

"4

)

"4

&

"4

)

"4

& )

"4

&

"4

)

"4

&

"4

)

"4

& )

"4

&

"4

"4

C

"4

C

j²�ý%

àá¯Z`k>l¯Ümn�ì(o'

Z7+4:M5'ÀZ� & p"4%B()��ùqr�stu

./��� �¡

D;Q;D0&+'/0*H>%!"#$%&%'(#)'(*>%6MMN;'$-;'N4N

Z7+4:M5'Ü^`¿�Þ«KL

6<�2'v6XwxÀ¼èí¡

yO�¤ ìí�`¿0?`
¿zÒ:>{|�L3KÞ �?
}~P��b�Û?§¨6<�
q§¨`k��Ð-Üt0

6789:;�vïîQÐ-

Q;%F0*R,>%%A)'',-23(&,-0%#,-+@5>%%6MM4>%-.>%4PO4;

«I9ï6<Z«I9ï�6<ÙZ±²�6789:;��� ���Ð-��%�¡

yÈ6789:;��Ð->@AmPA

yÈ1.`5w

yÈx.Ò�;�iPno

yÈ G .t`aPno

yÈr.RSP��Ð-

yÈy.��Zz>{

平成１６年度応用化学科セミナー

32



~(�P=`5w

~(�P=`5Q....V�}��Z.�����ì�`5Z.�*�Z.w`5

w`5Q.j�Z��PZG�OZ�ö�ï�-

w�>÷«ïH� ~(�P=

^*ã<...��¿���¿"��&

Ò�;ã<..�^P"��&

��ã<

��.

j

j
j j

j

j

j j
j

j

jj j

j j

j

j
j
j

j

jj

\55K &5>M5?95 \55K &5>M5?95
Y5M8>?H5

j

j
j j

j

j

j j
j

j

jj

\55K &5>M5?95Y5M8>?H5

��zÒÞ��

 ..~(�P=��H�

.~(�P=��...
...1È÷«ïH�>¡/'

..............
....xÈ÷«ïH�>¢<'

..............
....vÈ£¤zÒÞ?��zÒÞr¥5

..............
......><¦.

1È§�K¨7��

xÈ6K789:;�©

vÈ±²?Ùuª²«^Pli
j

¬ä��ï'&-Þw�ì�Z1Z��4+Q_>`®

�-«7Ú383;w
�¬ä��ï'&-Þ
�¯°

Ý;Iï4+;�6<C#�?Ùu<0Ù×±²�Ä±²²Â
Ç³��Ð-¼�1Z��Þ�LÞ89;�`® �Û?�¼´
ÚÃ¡

..'O'A,&[]^,*Q^

Q;F0*R,>%+,-9&,-23(&,0%#;%4557>%//1>%T454;

yÈx.Ò�;�ino

Ò�;�Q.¾`¿²>*&;Þµ�

�P>F´Ã¶}P¾`¿

��º����Ð->·&

+&O��¸®.¼.».1#�v.X¹Ëc.Üº»¥¦�¡.

" ''(''_'W'6'/<,W'A`NMYQQ&`]7C'NFML456

¼£OÚÒ�;�iP6789:;��Ð- $p²½s
a'kY6789:;��Ð->Ò�;�i¯

#,:;4;

平成１６年度応用化学科セミナー

33



±²äÒ�;�iP¾`¿

#

#Q;F0*R,>%+,-9&,-23(&,-0%#; . 4554>%//$>%7TM5;

%%%%%%%%%%%%%%%A)'',23(&,-0%#,-+@5;>6MM4>%-.>%4PO4;

#;\;%D22-*-L>%0%'1>-08"8(-4%51#*>%

6MM4>%/$1>%67;

! îQÐ-¼½��v�v�Ê2>?7ÞÜ¾Ã¡.mmmmmmmm&ßCU<¾

....¿oQ...3H1 y.?��r�Ê

....À�GlQÁÂ

....3Qv##Þ;.pÃºÜÄÚÃ¡sÅÆO��1###Þ;Ç/

...��Ð-Â?7Þ¾

....¾6<È¼êëP��Ð-p�º�p�Êsxs�É�Û?Ü¼´ÚÃ¡

....ÊO>��Ð-�É�×Ø�Z1È6<ZxÈûü>ÁTx73KLËº¡.

....Ì����Êl>³´ IùqPAÆÇÍ>³´s¡.

! ?7Þ¾�Î�¼´�&ßCU...

.....Ï�no>ÐH�Ñ&ÙZFÒÚPAZ@AÓJ�O�¡..

.......ðÔOÕÖ¯>¾Ãno>é×§ÚØÙ¼�?7Þ>Ú¡

.....

......6789:;�&Ã�Û?¼Ñ&êA?Ú�no�ÚÃ§¡

.....

.....

6789:;no>ÛÜÝ

ðñÚmn¼Â[%í�no?Ùu>&ß.

�ò&ßmmmmmmÃºEFÜRÙÃ¡

óôõõm«Ò8zÒö;7ö%no?Ùu>BC.

..óôõõ>÷..øÒÑ¨Þ&'Q-ïSoeùwÍ>%&Z.�11&���

.

«Ò8zÒö;7Q.

Þß>no�9ÃuMê�Úº*¼½�RSP�6789:;àá�ÙuÃ�¡

!P"PU2T

%%%%%%4`¿��2â>ã¯�NPÚÝ�Â³¡ummmmmmmmm@APl>¢À'ZÞä'

.� " p U296_!�

±²�ðÔOåæÚç�¼Jè>�@éAl�ij¼´�¡mmmmmmÒêÃ`ë¼>BCÜê
A

!0"0U260

...ij �éAl>`Z�û><¦�

!P"PU2T�îQÐ-?ÙZC�6< �*<

...6<><¦

... $6<ÈZ`¿0`ìZk`§¦�
�Z

...àá4ï��Ð->;<�s

<0í
�

.>ØÙ

6789:;�·&Ù×îïnom*n

平成１６年度応用化学科セミナー

34




