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Evaluation and Establishment of Countermeasure Technologies against Global and Local 
Environmental Issues 

Toshinori KOJIMA*!,  Hideki SUGANUMA*2 
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Development of simulator for evaluating shear at energy-conserving superlubric material interface 

Naruo SASAKI* 
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� ©�óy�ç¨x�SðÑà� C60~N¡¢��u£

�ACD�ª«¥ð¯×/�óy}± 1}a¤¤[3,4]â ±
1(b) �¾²³´¶·Fz¸= 0.27 nN�¹º»Þ¾²³¼
²%·FL¸ð½¿uvwL���;�ÁÂÃÄθ �Åq
Zó�K�g;óyÆ�Þ01â22Þθ = -30°, 30°, 
90°�¾É�S�Çx�; C60~NZ½»¿uvwL��

�;�cde�È�Êþ¥�ËàýÍÎ·1010¸«Ï
�Ðáó�à1â`ã�θ = 0°, 60°ÆÊþ¥�Ëà·
1230¸«ÏÞ01â± 1(b)�¾C60 ¡¢��u£Zuv

wVÉ;£�è«Þ¾²³¼²%·FL¸Õ 60°éêÞë
Ò=1ñðõó�à1â 
·FL¸�¾θ = 0°, 60°Þ�øù��&7rðúµ¾θ = 

-30°, 30°, 90°Þ&(rðú1â&'�ûàÃÄ89θ ~ 
30°±0.5°ð�à�¾·FL¸� 1pN�!"rðú1âC60 
¡¢��u£�θ = -30°Þ�#���$(r 6.4pN�¾
uvwVÉ;£�#��r 15 pN� 40%Zß��à 

 
 
1â2�#��r�%à� C60/uvwL�íïÞ� C60

~N�&'Z(¥)*�+¬Þ,¯-.1âθ ~ 30°±0.1°
�/01Þ¾·FL¸�ÁÂÃÄθ �&'�23Þ¾C60

¡¢��u£}uvwVÉ;£¤Þ�¾#$%�#��

Õ45� 60%}30%¤-Þ67=12ZÕ~/�yâ
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D@¥�89¥Õõkly}± 1(b)�:;±¤â 
*�(+,-./�01�
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%1&N. Sasaki, N. Itamura, and K. Miura: J. Phys.: 
Conference Ser. 89, 012001 (2007). 

%2&N. Sasaki, N. Itamura, and K. Miura: Jpn. J. Appl. 
Phys. 46, L1237 (2007). 

%3&N. Itamura, K. Miura, and N. Sasaki: Jpn. J. of 
Appl. Phys. 48, 030214 (2009). 

%4&N. Itamura, K. Miura, and N. Sasaki: Jpn. J. of 
Appl. Phys. 48, 060207 (2009). 
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Development of Environmental Protection Technologies 
Shigeo SATOKAWA*!,  Kohei URASAKI*2 
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8$9'():;�<="�)-���>?@�AB3

+=$CDE>F@GH$E�%IJK"LM3N7$

D�OPQRSTUV5W$XYZ["#\JK]^E

+_G8$9`abG��CO2 UVc�d�8E NOx
UVcEef@"g8hijklmUno3fpDq<

NOxrstu3vw)x$CD3y@Dq78$9 
 ����!"#$%�

ab�z{3�|"+=7}\�~�D�$����

�DQ���z{3�\�q���78$9��"��

�����3��q7}\�Q���"� �¡�¢�

£3��¤¥¦"�§l¨©,kª«¬®3��q7

8$9NOxrsQ�¯{�°±²³´µ¶·¸¹º»3
�¼q���3½¾q<¿�hijklUno�ÀÁG

H$ÂÃÄÅÆÇÈG�É)ÊÃ"#$NOËÌÍÎ¸
¹3ÏhlnoÐNO 1000ppm�C3H8 1000ppm�O2 10%�
O3 0-2400ppm�HeÑ«ÒoÓ3B87��78$9Ô
Õno�noÖ×ØÙ«Ú,ªÛÒÜwÝ3B87�

�q78$9Þß�abG��Ïhlno�"ÊÃ3à

áx$D�â"ã'G�¸¹�Eäåx$CDEæTW

78$ [1]9CWçG�abÕFDq7 è§l¨©�
�3B8�Uno�"ªÛÒ3éêëìCDG�Uno

'wíî�ã'IG NOx EïÃ"rs5W78$CD
3ðñq78$[2]9 
&�'(#)*�

ò 1" è§l¨©��3B8�ªÛÒÜw3ó)5
6<ô�¸¹'wDïÃÔÕc�õö3÷x9ªÛÒø

ÆÇÈG� 475ùçG'w3åú�8DïÃ�ÔÕ�û
TWü�450ùçG�ýþQ�Eÿ8CD3÷q78$9
CW"fq�1200ppm�ªÛÒ3�4x$D 400ùST�
2400ppm �ªÛÒ3�4x$D 300ùSTïÃ�ÔÕ
Eðñ5W�ã'Q��äåEðñ5W<9hij l

mUno'w�¶°! 300ùD8"W7}\�C�'w 
 

IG NOx rsQ�Eäåx$CD�zB@�#G$B
�tuD8%$9ªÛÒ&'��ó(��v8noGH
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CDSTUno�"+Æx$CD�ÿ8D,%TW$9
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�1 S. Satokawa, J. Shibata, K. Shimizu, A. Satsuma, T. 
Hattori, T. Kojima, “Promotion effect of hydrogen on 
lean NOx reduction by hydrocarbons over Ag/Al2O3 
catalyst”, Chem. Eng. Sci.,62, 5335-5337 (2007). 

� 2 S. Satokawa, M. Oguro, K. Urasaki, T. Kojima 
“Selective catalytic reduction of NOx by hydrocarbons 
enhanced by ozone over Ag/Al2O3”, 8th International 
Congress on Catalysis and Automotive Pollution 
Control, Brussels, Belgium (2009).  

�3 !"#$�%&'(�)*+,�-./0�1§Ò
Ï2§"#$ 34ËÌÍÎ¸¹��kª«¬5®

�678�9 :;< =���>? @ABCDE;:;F . *1
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��������� �(urasaki@st.seikei.ac.jp) 

Fig. 1 Effect of ozone addition on N2 formation over 
Ag/Al2O3 ; O3 0 ppm(G), 1200 ppm(H), 2400 ppm(I).



�
������������������

���� 

����������������

�����

��, � !��"#� 

�

Measurement of plant growth environment in relation with electric field  
Tsutomu TAKAHASHI*!and � Seiichi SUZUKI*2 
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������������ °µ¾À��ÉÌ�ÑÒÓ

ÔÕÖ×ÑÖ °µ¾����ÑØÙÓ�Ú�Û��Ü

ÝÀÞß��à�âäÓ�������åÓ�æ�çì

Éí�îØàæÚïðòóô�öà��÷Øüåýî�

�àòàâþÓ����Öÿ ��À!à����Ó�

�óôÀ"#�Ö$í����%&Ó����'Ù��

�()Ó*+,�ÚØÓ-./À01�â�

 �!"�

� 2����ÿ ��Ø���3 1[mm]Ó4°56�
µÀ!àÑâ78�9�ò:;<�=À>?�þØ�@

:Ö@:AB�A=ÓCDÀEF�ÖB�GHÖIJ�

ì�KÀL?�MNÀO�Ñâÿ ���Û�����

PQRJ5��STÀ!à�ÖU� 3-4 [kV]ÓPQRJ
5��ÀV>�ÑâWX�5YZ�[\]^5_� Ø

`abÜ��/cd�Ñâ 
#�$%�

� ÿ �����e 1Ó�æò���fMÉíÑâ��
PQRJ5���ghØØi�÷j 0[V]�ò/Ö���
���íhÒ�âÔÕÓkà��/Ö���'Ùòàl

DÖ���m��mní�lDòåÖoò���pq�

frÉíÑâ 
&�'()*+,-�./�

� sÔÕØ��pqÀ<t�ÑWXÖ=ÀGu��Ó�

æòvwxy�zà��ÖB�ÓR�_Z�]{Q�|

}�������ØP\QçìÓ 2öÓçìóô�~¡
�n/¢./Ö������À£O��þØ�ýî�Ñâ

×ÑÉ¤�¥¦J§�¨©��ªí«���B�Ó¬

+�®¯±�i���²�þØ�³´ÉíÑâ¶·�É

¤�����������Ó����Ú�åÓ�æòÜ

ÝÀ¸?�îÀ��%¹����Þß��â×Ñ�º»

¼�½ÚÓ�¿�¸?�ÜÝ�öà�iÞß�ÖÁÂÃ

òåÓÄÅ�Æ¸��þØÀÇÈ�â 

0'12�

Ê1Ë�Í� ÎÏ�Ðá� ãèÏ�éê� ëñõ4°5ø6
�µÀ!àÑÿ ����Ó��ù��úû���

û���Ö���������� 
Ê2Ë�����Ö�ÍÎÖéêëñÖõ������

�Ó�¿EFù�2��úû�� �� �ú��ûg

� UÖ���!���"� 
*1
�����������(ben@st.seikei.ac.jp) 

*2
��������� !"(seiichci@st.seikei.ac.jp) 
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Photochemical conversion of environment related materials 

Taro TSUBOMURA*  
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��ÜÝ�Þß

�,2
Ì �!"#� 10 $ÕÖ!10

��%

&Pd(0)�Pt(0)�Cu(1)�Ag(I)�'(Ò����)Ò�
�%Ò���*+�,-.Ò/012����3Ò45

6
3,4
�ØÚ7Ò89:;<=>?@��3::A;B�

CÒ��� Ru(II)D Ir(III)�'Ò!6
��%Ò���*

+���:�EF���Ì 
G HIJKLMNOP#�ÕÖ Pd(0)�� ��QÚ�
4Ø/012ÔRSÉ�TUVWNRS4XÜ��� 

�ÑY�Z[É��\��Ò� �]N^��Ò_`�

RS���a�Xb�� �¾a É����ÜÝßÌ

�6c:Òdefgh���c��iÉßjk�^lL

mnoJKLMN PPp3�ÕÖ������ �qVV

^orNÒTQsÚRS4ØtuvÔXÜ��� �w

�xÉßÌ 
 �!"�

� qVV^orN 1mmol �fyz{N�|:É�}l
gh~^z¡¢�'ÒQ£ 2mmol  �� 0.02mmol �
¤¥¦§¨©ª�_Ý�Øtu�ÜÝßÌ¨©ªØ�«

eKLMo¬�_Ý� 370nm HvÒØ�}®^É�
��ßÌGC-MS��¯±�Ò²Ù�²³�´�ÜÝßÌ 
#�$%�

G �� É�[Pd(PPh3)4]���ß¶Û�3·¸ÒRSÔq
VV^orNÒ 12¹4^orN�=º»F�� �w
�xÉßÌ¨s¼ É�½¿ÁVÂoÃoÄo�Å¤

�� ÆÇ� 15¹�ÈÊÉßÌË·9Ô��F4°¦Í
ÔÎ\���Ò��³�ÏÉ�ÐàÒ¯±��áß:Ò

âÀÔÎ�¬Nyãä� 7 åæ�çè��ßb�
��Òéê�Ü`+6ëì�íî���Ì 
G JKLMN�ÕÖ Pd(0)���ïsÒðñvÔ�Îò
\ó²Ô��� 4ôõ9 É�ö¥;Fßßb�JK

LMNOP#Ò÷ø É�Ëñù¾»F��� N-ús
û}oüNOP#������3ýþÉß �ÿÔÎ�Ì

°� N-úsû}oüNOP# JKLMNOP#�Õ
Ö � � Ò Û ± � Ü � � 1,3-bis(2,6-
diisopropylphenyl)imidazol-2-ylidene   tri(o-tolyl)-
phosphine4 1�#BcOPÉßdefgh��Ò��
 ���²�±�ÉßÌ�Ò���|��Ô3*�a,

-.ÒØ/012����� ���Éßßb����

Ò�� ����Ò���Ù������²ÔÎ�ÌG  
 �G qVV^orN:;^orN¯±ÒÆÇ 

!" #$ %&'( )*+,

-. 

[Pd(PPh3)4] KOMe 3 8 

[Pd(PPh3)4] KOtBu 3 12 

[Pd(PPh3)4] KOtBu 6 13 

[Pd(PPh3)4] KOtBu 3 15a 
 

&�$'()*+�,-�

  Ëñ����Ò���c���ïÚ!¬N�'"#$

���������4%&ÔÎ�4���������

�Ô3ó²���Ò'�4()ÔÎF���Ú Ò!"

4ýî� ö¥���Ì$#�$%&�'F� (AF

�#$���RSÒ~l®^��:Éßý×�¾âÉ�

��Ì 

./01�

[1)T. Tsukuda, M. Kawase, A. Dairiki, K. Matsumoto and T. 
Tsubomura, Chem. Commun., 46, 1905-1907 (2010). 

[2] K. Matsumoto, N. Matsumoto, A. Ishii, T. Tsukuda, M. 
Hasegawa and T. Tsubomura, Dalton Trans., 2009, 
6795-6801. 

[3] K. Matsumoto, T. Shindo, N. Mukasa, T. Tsukuda and T. 
Tsubomura, Inorg. Chem., 49, 805-814 (2010). 

[4] *+,-, ./0, 1�23, Bull. Jpn. Soc. Coord. 
Chem. 52, 29-42 (2008).  
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Practical Supply of Biomolecules Mediated by Biomimetic Reaction Acceleration 

Kiichiro TOTANI*  
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A high-rate sputter deposition technique of metal oxides  
and the improvement of physical properties 

Shigeru BABA*!, Takeo NAKANO*2 
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Development of Recycling Processes of Waste Concrete 

Akihiro YAMASAKI*!, Yuka SAKAI*2 
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Optimization of Resource Utilization 

Atsuko IKEGAMI*  
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Development of Statistical Data Analysis Methods for Experiments and Observational Studies 
Manabu IWASAKI*  
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Implementation of a real-time decision making program to control indoor conditions 
Shusuke OKAMOTO*  
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Environmental Information Transfer System Using Distributed Autonomous Sensor Grid 
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Development of High Speed Solving Methods for Task Scheduling Problem 
Taking Account of Communication Overhead 

Munenori KAI*  
 
�����������

� ������������������������

������������ °�µ¾ÀÉ�À�Ì��

��Ñ ÒÓ�ÔÕÖ×ØÙ��Ú��ÛÉ�ÌÜÀÝÞß

à��âäåæÌ����������������çìí

�îïðòóôö÷üíýð�þÿ� !"#���$

�Ü�����%&'(�)*àóôö÷ü+�,-.

+À/0$�æ,-.+�123����������

����Û��,-�×ØÙÀÑ ÒÓ ÔÕÖ���4Þ�

56Ú3à378ÌÜ�Ö�æ�

� 9:Û������;<�=�77Û>?@8� °

��Û����ABÖ.+ÀCC����D�E���

��;<��ð�óÚ3à�ð�ó�FGÜHG� !

I�JK�LM�@8ÌÜÛ×ØÙN�BO�PQ4Ù

à °.+�RS$����K�Ü�,-�123�T

�U�VW��XY�Zð[�\]�^_3�`�ab

cd�Y�àef$�æ�

 �!"#$%&'()*�

� �����������Û��g?hiÛ��jk�

���CÞWl���7Û��mnopT�Uq�r�

$�æst�T�U�u����"#.+vÿ�=�w

W4ßàþ?����+�,-�124ßà�ÖCx�æ

,-�123�yz�{�T�U���Þßß|�Ìß

��g?�r�$�ÌÜÛ���������I}~¡

À¢£Û¤�æ`ÌÛ,-�123�����T�U�

wWK��1_3�æ�v3¥¦§¨©����óôö

÷üª�«¬à�þ�à$à�,-�0*K�12$

�ÌÜ��̀ ß®¯À×ØÙ��Ú���Öxà378æ

`ÌÛT�U±wÀ56Ú3Ö�²8Ö³����´¶

÷�·¸�¹�3à±w�º»Ú3�st�¼àyz

�{�T�U�½.+ÛwW¿}Ü3�[2]æ 
� Á 1�Â3�T�U�Ã�3àü�óð����;<
����������CC� °.+�ÄPÅÛÉ�æ

� °.+�ÄPÅ�����;<�%&$�À�,-

�123�T�U�r�3à�¯ÆÇÛ� °.+À

22.15%ÄP4ß�æ 

+�,-./01234567�

Â��ï�ô���ÈMÊ�Zð[�\]�^_3�

����;<Ë�ï�ôÚ¿}Ö���Í�ÎYÿ�Ì

ÜÀÛ¤�²8�Öx�æZð[�\]�ÏÐ�áã[2]
�èé4ß��æ;�ê]�0È3�����;<�ë

3�®ñï�ô���ÚZð[�\]���õÜ��¨

Û °.+�¼ø�¦x�cd�ù 1�ú$æ 

8�9:�;<�

9û���)��~ÿ���������;��/Û

É�æ��E��4ß���ÛT�U�yz�¡�à�

�µ¾ÀÉ�ÜÜ���®ñï�ôÚ�·¸�Y�à�

��Ö����;<�����¿}Ö²8���3à�

�µ¾ÀÉ�æ 
=$>?�

�1 !"#$, % !"#&'(, )ô*+, 1991 
�2 ,��  !,"# $%,&' ($),-�123

��������������� °�����

�{*Ú+�,FIT2010- 9./e01&'<2
�;]�- 1�3, pp. 233-237, 2010. 9 

Á 1   °.+ab�cd 

 
��������������������

�������

�������

�������

�����

������

������

������

������

�������

� � � � � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

 °µ¾À

�
�
�
�
�
�
�

ù 1� Zð[�\]���²� °.+�ÄP 

*1
��������(kai@st.seikei.ac.jp) 



�
������������������

�����

����������������������������������

��� ��

��, � !� "#� 

�

Research report on network technology of changing to optimal configuration according to network 
conditions autonomously  

Shin-ichi KURIBAYASHI*!,  Yasunori OSANA*2 
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Video Coding Method with Semi-Compatibility for the Digital Broadcast Standard 

Kenji SUGIYAMA*!,  Naoya SAGARA*2 
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Developing Intuitive User Interfaces using Conversational Agents 
Yukiko NAKANO *  
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A Study of Location-Aware System by Using Sensor Network 

Hitomi MURAKAMI*�,  Masakazu HIGUCHI*2 
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A Fast and Large Virtual Memory System on Computer Clusters for Sequential Applications 
Hiroko Midorikawa*  
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A Study on Atmospheric Plasma System for Decomposition of Organic Compounds  
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