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ϯɊ̸Ϙα�íʉϕʹǦʹéęíʉϚƇ°νϩǓŝφϬϫɗɱТзЇ϶ϾДϯЈЍмДχύβ
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² ɗɱВмЩ(2)Ζ ÜͨRϷИеϽмÕžŤ˞ϚͣɁ 
² ɗɱВмЩ(3)Ζ ɍʹvʍƲϕχϓϚΒ{ȧ×ÌŎɽŒʍéϚͣɁ 
ɗɱВмЩ(1)ϔϛαЌмгм˱çϘϨϫRȡ̝ÕžϯΎ:χϓǧʍϗϖϚшǝϷИеϽмȡ
̝Ϛ{ȧɄȯŝαɗɱВмЩ(2)ϔϛαƐˬϗRʹÕžƲƍϚͣɁϘϨϫ˗ʽÜͨʹǫϚ
RʹÕž{ȧϚĴο�σαɗɱВмЩ(3)ϔϛα×ÌŎɽŒdéʍéϚͣɁϘϨϫʹéǛ
·ϚćÅ�ϕɍʹv�Ϙ¤ςύdéʍƲϚɗɱϯɊɄϕχύβτϬϩϯͅŝωϫύϤαW¢

ɗɱϕ̾Ɓϯķ�χα̲ɀÚíϘ�évɗɱϦЛϴϹϷИеϽмɗɱϘʛραƐύϗRϷИ

еϽмɗɱŬșϚĹŝϯɊŰχύβ 
Ζ ъϑϚɗɱВмЩϯǁϘɗɱʰϚuŖęÝϯǺνχύɗɱ̅΅ϯ˷óχαŬșĹŝϚύϤ

ϚW¢ɗɱϯŻ̀χύβɗɱВмЩ(1)ϔϛαǧϯ�ƍϕχϓȞƍϕϗϫǧʍϦЬЍЙмеϯɁ
ȯφϋϫϚϘƪ{ϗR˱çϚͣɁϯ˝ια͗ТгЉЭЗАϾR˱çϘϨϫǧϚïUd˰

р2H2O→2H2+O2сϘ	ȹϘQΏςϓŝwχύβϡύαˈ΍ƔϲеГНЕϯϲеЂмеϘ͊N

ωϫR˱çϚͣɁϘŝwχύβφϩϘα͗ЖЙʆéũů͓�ЏЍйϞϚ�˭RȜĄϘϨϫ̓

͓�ǧʍϚ ŝϘŝwα“Ќмгм͓ʍЄϴϾе”ϚЂйЊТДϯƐŽǈωϫϗϖαƐßϗδЌ
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ƐˬЈПйϾзЈϹмЛм͝7Ϧʏ×HRРϳеЫϚ8˧αϾдТДϼгеȢŒлЈϴАЏй

ϿȢŒϯƪωϫƪǛлȚǛКϴСдАЕ]HRɁR(CPL)ƲƍϚͣɁϘμιϓɗɱŝƼϯŲ
σϓιϫβxλϓαɗɱВмЩͤW¢ɗɱϯŻ̀ωϫτϕϔαȢȾϗȯŝȡϯ�λϫ�ŎǛ

Ǔϯ˰ƚωϫύϤϚȭ̉ɗɱϦʹ˰�ŎϔȯψϫǺŒϴϹйɫϚгЩйdṚ̴Ϛõΐɗ

ɱϘɌ�{ƼϯȯϢcχϓούβφϩϘϛα�ÔłƮ̅ɩϘÁí�ϚÚíͧȯϯɗɱ˦y

°рRAсϕχϓŸȱωϫτϕϘϨϪαĸ˼ɗɱϚŻ̀ϕ¢ƞϘưƵϚˊŢɗɱʰϯȡŊ
ͺ
νϩʷŝωϫτϕϯɊǗϚ�ϑϘżσύβ 
Ζ

Ζ

рщсɗɱʓʨΖ

ζŬșĹŝЬйЛмηʝ ȭęíɗɱɥϚ 17£ξɗɱТзЇ϶ϾДϯũĸβр◎ϛɗɱʗŮс 
Ø ɗɱВмЩ(1)Ζ Rȡ̝Õžё◎˚�лØȲл��лɖ˄л΀˚лƷċ 
Ø ɗɱВмЩ(2)Ζ RϷИеϽмÕžё◎đ�л6̙лÚ�BлȲ�лƷƱ 
Ø ɗɱВмЩ(3)Ζ ɍʹvʍƲё◎ΕȲлˊƺлēĖл��лǌȕл�� 
Ζ ɗɱ$ˡʰϚ˚�ξU7ϯŷſαɗɱϚ̀ϤƑϕ)ȸ͂¶Ϛ
ͺϔ͇ôŰɞϯcχύβ

ƪǛ�íξă͢Ϛ˚�л΀˚лɖ˄лƷċлđ�лƷƱл��ϛʍƲŽ<αȡȭ�íϚ��л

ØȲлȲ�лˊƺлǌȕϛǛʻ˰ƹϯ͔șɄϘ˝ιαȚǛ�íϚ6̙лÚ�BлΕȲлēĖл

��ϛʍƲνϩǛʻϞϚǚȌχϘ�ʓϢαВмЩͤϚ̾ƁϥǺɁϘ˝ϮϬύβ 
Ζ ȵ̈ƞϚ 17£νϩϚÕƥϕχϓɗɱʰϚ̴x 2'α̵̮ 2'Ϛ!αƙ( 10'ξθϐύβ 
р̵̮сǠͪɏ�ёH26.7.21̺�ϚύϤŸŦƞϨϪ̵̮β 
р̴xл̵̮сȺ�ʫɮёH27.4.1�͐Úíɡ�̊�˵ŏɗɱЊйЍмлɡ�ЊйЍмР϶зм
ϨϪȭęí͏ȭíɥлyƇϘɑ(βH28.4.1ɗɱВмЩ(3)Ϙ�ȸβȭ̉˳ɿϘϨϫɗɱ
ϯŻ̀χύβH29.3.31̵ʶϚύϤ̵̮β¢ĩ 4.1ϨϪà˅QɶɥíŤ˞ÚíͧÚíлɗ
ɱŻ̀ǛǓлȢ(`ƇŶрȡ̝uŝɥíɗɱɥϯ[(сϘɨʄβW¢ɗɱϯʚʛ�β 

р̴xс��ˌͩёH28.4.1�ĘÚíÚíͧęíɗɱͧлŎȱ�í͏͢л`ƇŶϨϪ̲ɀÚ
íȭęí͏лŎȱ�íɥл`ƇŶϘɑ(βH28.10.1ɗɱВмЩ(3)Ϙ�ȸβRŎɽŒʍ
ƲϚͣɁϯŻ̀βH29.4.1 ϨϪʝ ȭęíɗɱɥϚũĸр[(сϕϗϪαȫÁϘˀϫβ 

рƙ(с�� �ё`ƇŶ→ƇŶрH26.4.1с◇ƷƱǿ�ёyƇ→̋ĢрH26.4.1с◇ǌȕ| ё
̋Ģ→`ƇŶрH26.4.1с◇��µʺё̋Ģ→`ƇŶрH27.4.1с◇΀˚ ʃё`ƇŶ→Ƈ
ŶрH28.4.1с◇ēĖR1ё`ƇŶ→ƇŶрH28.4.1с◇6̙9Þё`ƇŶ→ƇŶ
рH29.4.1с◇Ú�B̗ōё`ƇŶ→ƇŶрH30.4.1с◇Ȳ�#¥ё̋Ģ→`ƇŶ
рH31.4.1с◇ƷƱǿ�ё̋Ģ→`ƇŶрH31.4.1с 

ζÚíͧȯη�ÔłƮ̅ɩϚÚíͧȯϯɗɱ˦yʰрRAсϕχϓ10£рƨ͡3ĩͤсϯŸȱχ
ύрŸȱõʦёĨŝ 26ĩį 3£αĨŝ 27ĩį 6£αĨŝ 28ĩį 5£αĨŝ 29ĩį 5£α
Ĩŝ 30ĩį 3£сβκϏ 2£ϛ 2ĩɊνϩƖƱí˞ųˁ-Ȣiɗɱ° DC2ϘŸȱφϬύ
τϕνϩαRA ϯ̵̮χύβτϬϘxλαɗɱ÷šďϚ�ÔoƮ̅ɩϚÚíͧȯƈ�£ξТ
зЇ϶ϾДɗɱϘͥϮϐύβĿϩϛ̲ÚˊŢІйШЇϵЫръ¹ͣLсϗϩϝϘ¾ͭ-̍

рC-SEA 2017сϚ͂¶ͣLϯũια�΂ɁˡрłƮ̅ɩсϦШЈЍмɁˡрoƮ̅ɩсϘɂÒ
χύβϡύαͬƞͣLφϬϫí×̋ĢϯūιϓϚRϷИеϽмЊЪЖмршэ¹ͣLсϘ�x

χαɗɱʰϚv͖ϯɜρτϕξϔούβ 
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ζí͏ȯηƱТзЇ϶ϾДξ�Lχύ̲ÚˊŢІйШЇϵЫрТзЇ϶ϾДƮͤ�ъ¹ͣLсϗϩ

ϝϘ¾ͭ-̍рC-SEA 2017сϘαí͏ 4ĩȯϯØƈϲеЛϴДϘŸȱχαɗɱǺ~ϞϚͥŊ
ϯΒϤϫτϕϔÚíͧ̀íϞϚ~Ǜ"ςϘľɴϓϫτϕξϔούβ 
ζ��ʶ°ηɗɱƂƀʓʨϕχϓ��Čϯ˷ʩα��°ш£ϯ̿ъƖͱȱχύβ͙Ưȳ9Ǥ

рĨŝ 26-27ĩįαĨŝ 29ĩįαĨŝ 30ĩįсα�ĕ9ǨǤрĨŝ 28ĩįсβ 
ζí\Ή²η�évɗɱšνϩ*˚±Ýš͡Ϛ¢ģϯńϓαϡύαЛϴϹЂмϾЈɗɱšν

ϩϛ�Ȳǥȶš͡ϘūŁ̋ȔϯμĴο�ςιύώιϓαɸш¹̲ɀÚíϷИеϽмРϸмг

ЫϯͣLχύрH27.10.31сβ�ȲQȯϘϛφϩϘαɸщ¹̲ɀÚíϷИеϽмРϸмгЫϘμ
ιϓϥαυ̋Ȕϕυ̋˹ϯιύώιύрH30.11.24сβτκχύǛ-ϯ̹ψϓαƱíϘμςϫĸ
˼ɗɱТзЇ϶ϾДϚ˿ɔįϯΒϤαϷИеϽмФЈДЪАϾЈɗɱŬșϚĹŝϘ¤ςύ̍̉

ϯȆϤϫτϕξϔούβ 
ζ×͏˹>å°ηϼАϾϹРЪмВϳйϿϘϛȨċɆĨQȯрȭ�íɗɱšсαɡ5A�Qȯ

рÚͦÚíсα�ė̀Qȯр�͐ÚíсϚъ£ϯμūοχαɗɱТзЇ϶ϾДϯ̀ϤϫͭϚȻŖ

șϗϖϘϑιϓυ̋˹ιύώιύрH26.11.8сβ 
Ζ

Ζ

ръсɗɱƓ˷л˷KɻΖ

Ζ ƱɗɱТзЇ϶ϾДϘμιϓĆTφϬύɗɱ˷K 9'ϛ 38�Όϡύϛ 22�ΌϘ˷ʩφ
ϬαŬșĹŝЬйЛмϕÚíͧȯϘ˰ƅφϬύβιϊϬϥαĸg˳ȸ̹ϪͿ̆ϘĆTлƉKφ

ϬαƱɗɱТзЇ϶ϾДμϨϝłʚɗɱϘμιϓɗɱƮͤʒ�łϡϔƪ{ǺȱφϬϓιϫβ 
ζшηØǶ͡ȜĄdR· MM-3PKрdR˳·сёR˱çϚǶ͡−ǛʻɌͥϚ˰ƹ(15 m2, 8£, 
100ƞͤ/Ʃ) ζщηDART-TOF̝͖dƹ˳ JMS-T100LPрƖƱʹéсёƪǛ� ȡϚ̝͖ȏ
ó(18 m2, 12£, 72ƞͤ/Ʃ) ζъηЋмЍʹ3лʆéŀлdé͖ȏóˣʩ ЋмЍЄϴЅмЖЙ
ZSPрЩеЛмйсёʾĜͰɯʆéϚʆŀȏó(8 m2, 7£, 58ƞͤ/Ʃ) ζыηВгУеБƞͤ
΁ÇdRˣʩ TAS7400SUрϲЕЛйВЈДсёdéͤ͑¤ɧĭϚ˹>(10 m2, 6£, 38ƞͤ/
Ʃ) ζьηǶ͡�ÕжмЅмІЈВЫOPO-SHG/SFGрЈХϾДглРϳЇАϾЈсёɁRμϨϝг
ЩйdRȱz̠Rȑ(20 m2, 4£, 40ƞͤ/Ʃ) ζэη]HRеЪИАЊйЈȏóІЈВЫ
CPL-300рƖƱdRсё]�ˆŒɁRЈХϾДеϚȏóϕ˰ƹ(15 m2, 4£, 42ƞͤ/Ʃ) ζюη
ϹТДГЇЍеЩϴϾзЈЂмТ DSX510рϹдйМЈсёʕơĹϕˡͺǢě˹>(7 m2, 6£, 
75ƞͤ/Ʃ) ζяη˛RĂ¬ȏóˣʩ"˛RdRRį˳ DeltaFlexрÊÌ˧8šсёƞͤd˰
˛RϘϨϫ˛RĂ¬ȏó(15 m2, 9£, 50ƞͤ/Ʃ) ζѐηΒ̻ЁеМмЪϷмІвйϾзЩДϿ
гР HLC-8320рƶЌмсёdéЄϴЉϚȏóϕó͖(12 m2, 10£, 63ƞͤ/Ʃ) 
Ζ

Ζ

рысɗɱŝƼϚǒ˪Ζ ί�˵αшъ�ϝшыϘāŎωϫŝƼϘϛ�ʟ�ϝтϯ"ωτϕβΖ

Ζ ȵ̈ƞϘ˳ȸχύɗɱϛμμϣϙͿ̆Ϙ̀ϢαƐύϘͣäφϬύW¢ɗɱϘϨϫɌ�{

ƼϥxϮϐϓᾳŝįϛ 85%ɩįϕhƏχϓιϫβɗɱВмЩ(1)ϛϹдЇЖеϗɗɱŝƼϯ
΃Ɂα¾ͭɄϘϥΒι˹>ϯ�ςύʕƼαŬșĹŝЬйЛмϚш�рØȲсξǞĘϚȡȭ�

íʉ¾ͭЇЮмЖерChemPhysChemсϚϷГϳЍмϘŻ˘φϬϫϗϖαêÁŘϯcωτϕ
ξϔούβɗɱВмЩ(2)ϛÜͨʹǫϚ{ȧ¤�ϯɊŰωƱ¬ϔθϫξα¾ͭɷ�ϥȖχρ
ˋşξķιϩϬϫ�ϔϨρ̴ͬχαƪǛ˗ʽÜͨʹǫϚÕž{ȧϚ¤�ϦХзСЈϺϴДÅ

ÜͨʹǫϚɗɱϘμιϓɊǗϯͅŝωϫτϕξϔούβɗɱВмЩ(3)ϛW¢ɗɱϚɁǈϥ
¦ϤϓɗɱʰϚбЗмϾϗɁŕξůϏ«ϕϗϪαØǕνϑˁ«ȆιŝƼϯƈØρϥύϩχύβ 
Ζ ТзЇ϶ϾД�LϚ�ɫЪмВϳйϿт1αРϸмгЫт2α¾ͭ-̍т3αІйШЇϵЫт4,
т5αЊЪЖмт6 ϯͣLχαí\×νϩūŁχύ̋ĢϚƑϥ�λϓƇ°ϕÚíͧȯξ̍̉ω
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ϫτϕϘϨϪαí\×ϚɗɱʰϚǺ~ϯǺŒ�ωϫτϕξϔούβW¢ɗɱϚázϘϨϐϓ

ɗɱ÷Ɍ�ϚW¢8ǐξ@̀φϬαɗɱ˷KϚƪ{ǺȱϘû�ωϫϕϕϥϘαƇ°Ϙϕϐϓ

ϥíȯϘϕϐϓϥαƐχι˫ƑϦϲϴГϲξƈγ̀ȯωϫ˅ιʕƼϘʕϝϑιύβ 
◎ɗɱВмЩ(1)ёȘ͓ϴϹйϔˡͺDΊφϬύÚćщɫΈϚ͗ЖЙʆéũů͓�ЏЍйϞϚ
�˭RȜĄϘϨϪǧϚ͓ʍϯщʹé͊Nχἀ͓�ǧʍϯ ŝωϫτϕϘŝwχύ[27]т7β
τϬϯϥϕϘα͗ЖЙʆé−�Ć7УВзǓ̼7ʉR˱çϘϨϫ͓̓�ǧʍ ŝϯϼмЈВ
АТϕωϫ”Ќмгм͓ʍЄϴϾе”ϚЂйЊТДϯŽǈχαϿдмйϗȡ̝ÕžТзЊЈϕ͓̓
�ǧʍϯȞƍϕωϫƐßϗδЌмгмȞƍʹǫεϯͣɁχύβϡύα�˭RȜĄ�αy˱çũ

ů͗ТгЉЭЗАϾR˱çϘϨϫǧϚïUd˰р2H2O→2H2+O2сϘ	ȹϘQΏςϓŝw

χαǶ͡ 600 nm ϯ̡λϫ̟ˆRȜĄϘϨϐϓǧʍϯȯŝωϫ͗ТгЉЭЗАϾR˱çϚ̆
˧ǵϯɚɴχύ[50]т8βφϩϘα�˭RȜĄ�αȾ͊NŒòʻÉϯϥϑˈ΍ƔϲеГНЕ
ϯα�í͉ŦɄϘϲеЂмеϘ͊NωϫƪǛDΊR˱çϚͣɁϘŝwχύ[52]т9βCuũ
ů TiO2R˱çϘϨϫϲеϼйϚЇϲЈВжϹ͉ŦɄǧʍ��Ŏξ 30 KɩįϚxȝϘϨϪ
x̻φϬϫτϕϯ˫ιώχύ[73]т10βRhũů TiO2R˱çϘϨϪˈ΍ƔȮϚǧʍ�ξ͉Ŧ

ɄϘ̀˝ωϫτϕϯƚϩνϘχύ[70]т11β 
◎ɗɱВмЩ(2)ёƪǛ�Ć7αȚǛлƪǛ˨ Å�Ć7ϗϖRÑŘȢŒϯɞωȈxrϚͣ
Ɂϯ̀ϤαƪǛ˗ʽÜͨʹǫϘŎȱ�ʻϗƐˬЕЖмлϲϾЊТЍмÅƲƍϚ ŝϘŝwχ

ύ[112]т12β͹РгмжйϲϾЊТЍмITICϯ¦ϣ�NʉÜͨʹǫϘϓ 8.2%ϚRʹÕž{
ȧϯõȫχύβΒdéʉƪǛÜͨʹǫϘμιϓαШдЩмϚ πWľ͡ϕÜͨʹǫȢŒϕϚͥ
?ϯ˽ʐϘ̆ϟϫτϕϔα{ȧɄϗɁʹϯ˝κύϤϘŋ˪ϗ πWľ͡Ϛƴ'ϯƚϩνϘχύ
[140]т13βϡύαХзСЈϺϴДÅRʹÕžʍéϚ8˧ǵϚƃ´ϕƐύϗЛАРϱĐϚͣɁ
Ϙ�ϪʓϢαɏɲ˔ɑǵϥχρϛ�lǵϘϨϪŝʽ�ʻϗΒ́ʹȧ�Ć7ƲƍϯͣɁχύβ

�N˔ɑǵϘϨϫ͛КгϴЕХзСЈϺϴДÜͨʹǫϚ8˧ŢǵϯɚɴχαϷИеϽмÕž

{ȧ 12.7пϚÜͨʹǫ8˧Ϛ8˧Ϙŝwχύ[130]т14βƪǛ˗ʽÜͨʹǫϚƪǛʹé
ƲƍϕχϓȱιϩϬϫP3HTϘͥχϓαʉʗɄϗt ϔʿʍϯĆTχύΒdé� ȡϚ ŝ
Ϙŝwχύβʿʍ� P3HTϚÉɝɄϗȡŒϯƚϩνωϫϕϕϥϘαPCBM ϕϚʓϢ ϮϋϘ
ϨϫɁʹ{ȧϘϨϫºéϯ˰ƚωϫτϕξϔού[131]т15βφϩϘα˳ɿ�íϘϨϫʯþϥ
�˝χϓǎ˴χύ[135]т16βʹǦϷИеϽмϦеϴЈ͓�ŎrϗϖϯȱιύƪǛ�ŎϚͣ
ɁϘŝwχύ[132,133,138,139]т17,т18,т19,т20β 
◎ɗɱВмЩ(3)ёǩϤϫǛʻϯϨϪćφϗʹvϔõȫωϫτϕϯ�ʻϘωϫƐˬϗʍƲϚͣ
Ɂξ͔˪ϕϚ˭șνϩαɛŒϦRíȢŒϚɁȫϕkŅϘͥωϫɗɱϯ̀ϤύβƐˬЈПйϾ

зЈϹмЛм͝7[143]т21ϦϾдТДϼгеȢŒϯƪωϫƪǛμϨϝƪǛ-ȚǛКϴСдАЕ
]HRɁR(CPL)ƲƍϚͣɁ[173]т22ϘŝƼϯŲσύβϡύαОЈЩЈ�͖7dé Bi3Ϛ
ʹé͈ɨϘϨϫ̲̟×ɁRϯgϤϓ˯ȏαЈХϾДеϚĥďϘŝwχύ[147]т23βгйЍЙ
ϴЕϚ˱çǺŒϕɁRȃRϘͥωϫȭ̉Ʉɗɱϔˌ¾ȩɴ�í-рRSCсϚ PCCP̜ϯ�
̜χύ[Ⱥ�]т24βƐˬϗЂЛеДʉЈПйϾзЈϹмЛмрSCOс͝7ϚͣɁϘŝwωϫϕ
ϕϥϘα͚―qsalʉϘμιϓϥКзЁйʩžÉϘϨϫ̨ɨȎįkŅξ�ʻϔθϫτϕϯƚϩ
νϘωϫϕϕϥϘα͚―qsalʉϚ SCO ϯɞωʉϘμιϓόϚ˛RɁRķįξ SCǪɨϘ
0ϐϓÕ�ωϫτϕϯƚϩνϘχύ[145]т25βÚù͖R̹Cξ̲̟×RνϩϨϪɕǶ͡Ϛ
�˭Rϯ:ϐύІЈВЫϘɨ˝χϑϑθϫϗναʏ×RϚHRkŅϘϑϗξϫdéŒHR

РϳеЫϚ8˧ϘαшǝN πʹéʉϯƪωϫɋʟȘ�ǧʍdéШдϴйΈϯȱιϓϛψϤϓ
ŝwχαόϚHRȢŒϚ˰ƹϯ˝ϐύ[151]т26β 
ζW¢ɗɱϚŻ̀ηɗɱƮͤ�ϘõƓφϬύW¢ɗɱϯ̹ψϓαǝϚɌ�ɄŝƼϯθσύβ 
▼ÂȬȮÐϘϦφχιÛțȡȳƵϚЩДдАϾЈϯȱιύRíǺŒƪǛɁR7-myo-ϴЙІД
меЩДдАϾЈКϴСдАЕ CPLƲƍϚͣɁ[158]т27[��л΀˚]▼ɳʍ¦ƪУВзȮȣ
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ϺеФйϘϨϫ P=P�͔ʕ Ϛ͉ŦɄ˰ͳ�ŎϯõΐɄϘɁ˫χαȭ̉Ʉϗ˰ƹϘŝw
[101]т28[ƷċлȺ�лˊƺ]▼4Ȏʹ˰ ŝϔȯŝωϫ�îóƪǛǺŒɫϚǎcϘгЩй
dRǵϯĆTχαəΔ�͖7ϺЏϹйϚ˕ɯ̓ɩϯ˯ȏ[134]т29[ƷƱлǌȕлˊƺ]▼гЩ
йdRǵϘϨϫʹ˰�ŎϚõƞ̴̣ͤǵϚͣɁϕϲеϼй"xϞϚŎȱ[137]т30 [ƷƱл
ǌȕлˊƺ]▼�ęɄϘǓ̼kŅχύƐύϗЖЙПгмǓ̼ϯƪωϫЏϹР϶й˗ʽϯȱιύ
˗ʽÜͨʹǫϚͣɁ[˚�лÚ�BлȲ�лđ�]▼ƐˬϼгеRжЕАϾЈ˱çϚͣɁϕɴ7
͉ŦɄϗȘʍ-Șʍʕ ȯŝ�ŎϚͣɁ[΀˚л��л��]▼ÚοϗR§�?ƈϯϥϑіÅ
�Ć7ƲƍϯЙйРгмжйϲϾЊТЍмϕωϫΒ{ȧ˗ʽÜͨʹǫϚͣɁ[đ�лÚ�Bл
Ȳ�]▼ƐˬϘ ŝχύ πWľƪƲƍϯƪǛ˗ʽÜͨʹǫϘȈxχαRʹÕž{ȧξƨÚ
15%Ϙ¤�[đ�αÚ�B]▼BODIPYΑǇϯƪωϫ CPLƲƍϚ ŝϕ CPLȓç=êŒϚ
ȭ̉Ʉ˰ƚ[˚�лȺ�лˊƺ]▼ƐˬϗƪǛDΊR˱çϚ ŝϕȢȾϗ˱çǛʻϚɁȫ[˚
�л��]▼ˈ΍ƔR˱çϚRŎɽŒϕ͓�vϚ̆Ɖϯ�ʻϘωϫʹéȡŒkŅ[��лɖ
˄]▼]HRɁR(CPL)ȢŒϯƪωϫRíǺŒЛϴϲдме-ЏϹР϶йШдЩмКϴСдАЕ
ɁRƲƍϚu˧[��л˚�]▼CPLȢŒϯϥϑRíǺŒОЖРЏе-ШдЗАМЫКϴСдА
ЕɁRƲƍϚu˧[��лɖ˄]▼ŭĶ πʹéʉ CPLƲƍϚu˧[��лđ�]▼ÛțϾззР
ϳе́Ć7Ϛ CPLƲƍϞϚŎȱĎͣ[��л6̙]▼4Ȏ CPLȏóǵϚɗɱͣɁ[��лΕ
Ȳ]▼ȚǛ˛R7ϯȱιύRíǺŒƪǛ-ȚǛКϴСдАЕɁR7Ϛu˧ϕ CPLȢŒ[��л
ēĖ]▼CPLȢŒϯƪωϫRíǺŒШдНЕзϼІ͓͒рPHBс-гйЍЙϴЕКϴСдАЕɁR
7ϚͣɁ[��лǌȕ] 
 
ђMϬύŝƼξ�ξϐύșє 
❖͜͝7 Cu(acac)2ξ BiVO4ˡͺ�ϔ͓ʍƽǚ�ǆ͝7ϯĹŝωϫτϕϯɁ˫α�˭RȜ

ĄϘϨϪ͓ʍϚыʹé͊Nξ̀˝ωϫτϕϯƚϩνϘχύ[9]т31β❖ÚćщɫΈϚ͗ЖЙʆ
éϯ͓�ЏЍй�ϘũůχύЛϴЭмЎеR˱çAu/TiO2ϯȱιϓ�˭RȜĄ�αǧνϩ̓

͓�ǧʍϯ ŝωϫτϕϘŝwχύ[27]т7β❖R˱çϘϨϫǧϚïUd˰ϕǧʍɁȯ[50]
т8α�í͉ŦɄǧʍ�͊NϘŝw[52]т9β❖͓̓�ǧʍϯ͟� ȡϕωϫ͓ʍЄϴϾе
�íϚЂйЊТДϯŽcχα͗ЖЙʆéũů͓�ȡ�Ć7ʉТгЉЭЗАϾR˱çϯȱιϓ

ǧϕ͓ʍνϩɋź͓̓�ǧʍϯ ŝωϫτϕϘŝwχύ[21,38]т32,т33β❖τϬϘÉϒ
οα�Ć7ʹǑϯȱιύ��ȸ͓̓�ǧʍRȞƍʹǫϯͣɁχύ[40,44]т34,т35β❖Тг
ЉЭЗАϾR˱çϘϨϫ͓̓�ǧʍȯŝϚÉƱɄϗЬϺЗЉЫμϨϝ͓̓�ǧʍRȞƍʹ

ǫϚ8~ǛǓϕȢňϯƚϩνϘχύ[31,42]т36,т37β❖ȤʾϚŢǵϯȱιϓУВзϷПЍ
ϼІЮеź ϯƪωϫ͗(Ђϲ)-ə�ϺЕЪϵЫ(І϶е)КмРϺАДЖЙϷАϿÅТгЉЭЗА
ϾR˱çϯ ŝχύ[48,49]т38,т39β❖τϬξ̟ˆRȜĄ�ϔǧϚïUd˰Ϙāχϓ͹
ĦϘΒιǺŒϯɞωτϕϯ˫cχύ[39]т40β❖όϚ�ºξЂϲ-І϶еͤϚУВзϷПЍϼ
ІЮеź ϯ χύЈЫмЉϗȹͺʹéɨ~Ϙ̠ºωϫτϕϯƚϩνϘχύ[41]т41β❖�
˭RȜĄ�αNiOxy˱çũů AuТгЉЭЗАϾR˱çϘϨϫǧϚïUd˰
р2H2O→2H2+O2сϘŝwχύ[65]т42β❖600-700 nmϘˡͺТгЉЭйWΓϯɞω
Au-TiO2ТгЉЭЗАϾR˱çϚ̆˧ǵϯɚɴχύ[68]т43β❖ƪǛRжЕАϾЈ˱çϯȱι
ύ�˭RΎ~ÅȘʍ-Șʍʕ ȯŝ�ŎϚͣɁ[80,81,82]т44,т45,т46β❖дй�͔ʕ
  P=PϯϺеФйξийШАЕϔeƏωϫ�ŎϯɁ˫αP=PрΫ*,ά*̧̈́сϞϚǢͫɄʹé

ɨ~ξĴο͗Ϙϗϫτϕϯȭ̉ɄϘ˰ƚ[101]т28β❖ƐˬЕЖмлϲϾЊТЍмÅƪǛ�Ć
7Ϛ ŝϕɁRȢŒϚ˰ƚ[112]т12β❖͛РдмХзСЈϺϴДƲƍϚF˦ϕχϓǷɊφϬ
ϓιϫЈЉʉƪǛȚǛКϴСдАЕХзСЈϺϴДƲƍϚ�ɫϯɁ˫χαɏɲ˔ɑǵϯȱιϓ

8˧ϔοϫτϕϯɞχύ[130]т14β❖ĆʹŒ͑3ΒdéϚ ŝŰ͘ϕϴйПмЎйЈdRȏ
óϯjȱχύĆʹŒ͑3ΒdéϚ˹>Ƒǵϯɚɴχύ[119,123,124,125,126]т47,т48,
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т49,т50т51β❖ƱТзЇ϶ϾДϔͣɁχύȚǛлƪǛ˨ ƲƍϯƪǛ˗ʽÜͨʹǫϚЛ
АРϱĐϕχϓjȱωϫτϕϔαƪǛ˗ʽÜͨʹǫϚRʹÕž{ȧξ¤�ωϫτϕϯ˫ιώχ

ύ[Ȣ˸ 4]т52β❖ƪǛ˗ʽÜͨʹǫϚʹː_ʕ ϯó͖ɄϘ̍̉ωϫτϕϚϔοϫƐύϗ
Ţǵ IPDAрImpedance-Photocurrent Device AnalysisсϚͣɁϘ̕Ȧχύ[127]т53β❖ʹ
˰�ŎϔȯŝωϫǺŒϴϹйɫϚ4ȎгЩйdṚ̴Ϙŝw[134]т29β❖]HRɁR
CPLƲƍϚu˧ёƪǛ-ШдЩмЩДдАϾЈКϴСдАЕ CPLƲƍ[161]т54αХТЏЕÅ
CPLƲƍ[168]т55αƪǛ-гйЍЙϴЕКϴСдАЕCPLƲƍ[169,176]т56,т57αϾдТДϼ
геÅCPLƲƍ[173]т22β❖Ⱦɫ͗ď͓�ȡϯЪϾзйϹмЎмϔ��ϘЈДгϴТȣϘМ
ЍмЗйϿуˡͺʹ3ϚkŅϘŝwχύ[208]т58β❖ȝŎɽŒRíǺŒΒdéϿгРДȘ
ʍƲƍϚ̆˧ϕτϬϯȱιύǧ�ƪǛdéϚ�Ƌ˿̌ȫ̒ϯɁ˫[¼Ʀ 6]т59βΖ
 
ђ̅΅ϕϗϐύșє 
Ζ �̳ϚɗɱŝƼϯ̥ϡλαűşωϟο̅΅ϕƮŁφϬϫ{ƼξȀοļϪϘϗϐύβ�łϥ

ʚʛχϓτϬϩϚ̅΅˰ǭϘ�ϪʓϢαφϩϗϫŝƼϯ˕ɯχϓιούιβ 
◯ɗɱВмЩ(1)ёЌмгм˱çϘμιϓϛ͖é�ȧϚƃ´ξŋ˪ϕφϬαy˱çϚęÝϦ
̟ˆRϚjȱξ͟ϕϗϫβY7ɄϘϛαR˱çЖЙʆéϚˡͺлȹͺ͓�ȣřϚʇükŅ

ϯ̹ψϓα͗ЖЙʆé−�Ć7ЖЙǓ̼7ϯȱιύ�˭RЌмгм͓̓�ǧʍ ŝϚΒ{ȧ
�ϕόϬϯȞƍϕωϫƐßЌмгмȞƍʹǫϯõȫωϫτϕα͗ТгЉЭЗАϾR˱çϚ͓�

͊NǛʻķ�ϘϨϫǧϚïUd˰Ϛ{ȧ�ϕy˱çDΊϯǺȱχύ̟ˆRϘϨϫǧϚï

Ud˰ϯ�ʻϘωϫτϕαξŲσϩϬϫβφϩϘαƐˬϗƪǛòʻÉDΊR˱çϯȱιϓʞ

ˆ−̟ˆRȜĄ�ϔ�ɫȡ̝Õž�Ŏϯͅŝωϫτϕϥ̅΅Ϛ�ϑϔθϐύβĸgϚɊǗ
ϛ�dϘͅŝωϫτϕξϔούξαЌмгмȡ̝Õž{ȧϚ�ĐϚ¤�ϯͅŝωϫύϤϘ

ϛαУВзЖЙǓ̼ÅR˱çϘμςϫʹːdͳϯ@̀ωϫύϤϚƐχιƑǵ̉ϯʯǈωϫϕ

ϕϥϘα ŝŤ˞ϚжФеϲАТϯ¼ϫŋ˪ξθϫβΖ

◯ɗɱВмЩ(2)ё̟ˆRϚjȱϛɗɱВмЩ(1)ϘϥW̹ωϫ̅΅ϔθϪα̲̟×R§�Ʋ
ƍϚͣɁξŋ˪ϔθϐύβϡύαRz̠ɋłϘȯψϫʹːdͳȣřϚ͡Ă¬�ϥRȡ̝Õ

žϕRϷИеϽмÕžϘW̹Ϛ̅΅ϔθϪαЛеϾУВзǓ̼ϚЕЬϴйЄϴЉʥćŤ˞Ϛ

ͣɁϘϨϐϓΒ{ȧ�ϞϚ̸ϯŪρŋ˪ξθϐύβ̲̟×ɁR{ȧϚƃ´ϯŰǗϕχϗξϩ

z̠ȣřϚϷИеϽмʢ­̓ɩϯkŅωϫτϕξ̅΅ϚSƫϘϑϗξϫϕʯλϩϬϫβȚ

ǛƲƍϔ̀˝�ϚІйϿеЪϾзйЈЀмеϚМЍмЗйϿŤ˞ϯ�ϪTϬϫτϕϥ˰ǭɾ

Ϛ�ϑϔθϭκβ̅΅ϕχϓϛ!ϘαȥЛйЕϽЮАТШдЩмϕ͹РгмжйϲϾЊТЍмϚ

ʓ ϋϘϨϫΒ{ȧƪǛ˗ʽÜͨʹǫϯõȫωϫτϕαΒ́ʹȧƪǛлȚǛ˨ Å�Ć7

ϯЛАРϱĐϘjȱχαƪǛ˗ʽÜͨʹǫϚΒ{ȧ�ϯ¼ϫτϕα�ʕơϯ˔ɑȑϕωϫХ

зСЈϺϴД˗ʽϯȱιϓΒ{ȧ˗ʽÜͨʹǫϯǓʂωϫτϕαξθϫβъșɊϘϑιϓϛα

ɗɱƮͤ�Ϙ˰ǭϚɊbξɴϏαŝƼϯ�σϑϑθϫβ 
◯ɗɱВмЩ(3)ёϼгеdéϚͰɯǓ̼ϚkŅϛ CPLɻϚRíȢŒϚΆÁ�Ϙŋ΀ϔθ
ϪατϬϯ ŝŤ˞ϕͰɯŤ˞Ϛ
ͺνϩSƫχϓιρŋ˪ξθϫτϕβ˵Ŝ/ˡɞ/ЊйЄм/
ϲϾЏаϷмЍɻϚǕγϗǛʻϞϚŎȱξ�ʻϗǝ	$RŎɽŒƲƍϯͣɁωϫτϕβ 
Ζ τϬϩϚ̅΅ϘʝvϯŲσϓ�ϪʓϣύϤαƐχιϲϴГϲϔW¢ɗɱϯx̻χύβ 
✻ɗɱВмЩ(1)ё͗ЖЙʆé−�Ć7R˱çϚȹͺkŅϘϨϐϓЌмгм͓̓�ǧʍ ŝϯ
Β{ȧ�χαϲЙмЕƲƍϘ͹ĦϘΒι͓�vϯϥϑ�˭RŎɽÅ�Ć7R˱çϯȱιύ

Ќмгм͓̓�ǧʍȞƍʹǫϚŒʻ¤�ϯɊŰχύβϡύα�˭RϘϨϫǧϚïUd˰

р2H2O→2H2+O2сϯ͗ТгЉЭЗАϾR˱çϚ͓�͊NǛʻϚķ�ϘϨϪ{ȧ�αy˱ç

Ϛǎ˴ϘϨϪ̟ˆRϘϨϫʹːdͳ{ȧϚ¤�ϯɊŰχύβφϩϘαƪǛDΊR˱çϚòʻ

É˷˳ϯƨ͇�χϓ͡Ƕ͡RŎɽϯõȫα͓�vϯķ�χϓ�ŎʉϚŭĶϯɊŰχύβx
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λϓαƪǛRжЕАϾЈ˱çϯȱιύȘʍ-Șʍʕ ȯŝ�ŎϘμςϫɴ7kŅϯɊŰχύβ 
✻ɗɱВмЩ(2)ё̓�Ϙ ŝχύƪǛƲƍϚR§�αɁRαϼЮдϲɨ~įνϩÜͨʹǫϘ
͇χύdéϯ͉Ŧχϓ˗ʽÜͨʹǫϯ8˧χύβ�ʕơϯ˔ɑȑϕχύХзСЈϺϴД˗ʽϯ

ȱιϓƐχιЛАРϱĐϕʓϢ ϮϋϫτϕϔΒ{ȧ�ϯɊŰχύβόϚʕƼαЈЉʉХзС

ЈϺϴДƲƍϛɁʹ{ȧαʱ�Œϕϥ4ραõȱ�Ϙ¤ςϓϛƥϗϫƲƍŹʎμϨϝÜͨʹ

ǫ8˧Ť˞ϚΒį�ξŋ˪ϔθϫτϕξƚϩνϘϗϐύβ 
✻ɗɱВмЩ(3)ё͗ď͓�ȡϦdéʍƲϚͰɯǓ̼kŅξǕγϗŎȱϘϑϗξϫτϕν
ϩα ɊɄɄϗ͗ďл͑3é˷˳ϯ̹ψϓαRϚΒ{ȧjȱϯ�ʻϘωϫ͗ď͓�ȡϦR

ŎɽŒ͗ď͝7ϚͣɁϯɊŰχύβ 
 
ђʾĜ˹>ϚõƓʕƼϕāŎȣǳє 
Ζ ɗɱʔ̘ϛRϷИеϽмТзЇ϶ϾДϘμιϓŬșĹŝЬйЛмϚɗɱǺ~ϯƂλϫɊɄ

Ϙ:ϮϬα�͏ϯW̹̘ϕχϓα×͏̋ĢϚūʳ̘ȱϘOĸωϫϕϕϥϘα͔ș̅΅Ϙμς

ϫˣʩϚ̞TϘ:ȱχύβ˗ʽÜͨʹǫϘμςϫŝʽŤ˞Ϛƃ´ϯ͔ș̅΅ϘżσαόϬ

Ϙ��ǜϗW˔ɑˣʩϯɗɱВмЩ(2)ϔƐύϘ̞TχύрĨŝ 28ĩįсβτϬϘϨϪαɏɲ
ϯɘϩϊϘʽ�ϯkŅχϗξϩ¢�ÉƸ�Ϙ˨ƈϚƲƍϯ˔ɑωϫτϕξ�ʻϘϗϪα˗ʽ

Ǔ̼Ϛʇü�ϘϨϫRʹÕž{ȧϚ¤�ξõȫχύβ 
ζRТзЇ϶ϾД RETREATηТзЇ϶ϾДϚɁ̢ϘͭχϓW¢ɗɱϚŻ̀ϦW̹Ǜ·Ϛjȱ
@̀ϯ¼ϫύϤαŬșĹŝЬйЛмϔ 1Ǵ 2ƖϚ úр-̘kсϯõƓχύβ 
ƖƞΖ Ĩŝ 27ĩ 2Ʃ 28Ɩр¿с14:30�29ƖрƖс13:00 
-ÌΖ I&I LANDѓϲϴлϲϴлгйЕрÚͦĮ¸ǉȿğ̽Ã 458с-̍÷ълЂВмЇѕэ 
�xʰΖ ˚�лΕȲлđ�лØȲл��лˊƺлɖ˄лēĖлÚ�Bл΀˚лƷċл��лȲ�лƷ

ƱлǍȲрȭęí͏лʝ ȭęíɗɱɥΖ ��͡сα%� 15£β 
\ùΖ ɗɱВмЩϚƑ¤ŒϘͥωϫ˿̌ϚWƪ/W¢ɗɱ˳ȸл̀ŵȣǳË©ϗϖβ 
ŝƼΖ ŬșĹŝЬйЛмϚˮɒϯȆϤαɗɱ\ùϘϑιϓŌŚϚϗιŖ˫�žξϔούβ 
т2: ζ̲ɀÚíϷИеϽмРϸмгЫηĨŝ 27ĩ 10Ʃ 31Ɩр¿с10:30—17:20Ʊí 11
ƩЦмеϘϓδɸш¹̲ɀÚíϷИеϽмРϸмгЫεϯͣLχύβí×νϩūŁ̋Ȕʰαǂ

ȯȲɪǤрƜ­І϶еɖǰǅĳ-ɟсαΒǚ̯ðQȯрđĹÚíсαˡ ɗǝǤрǅĳ-ɟϴ
ГϲеЈЍмсϯūʳχαí\νϩα�ȲǥȶQȯр̲ɀÚíЛϴϹЂмϾЈɗɱšсαȍʫĂ

ͮQȯрʹǦʹéęíɥсϘϥ̋Ȕχϓιύώιύβϡύα*˚±ÝQȯр̲ɀÚí�év

ɗɱšсϚ¢ģϯńϓαÚíͧȯϦƇ°ϕϕϥϘδÜͨRεϕδȗvεϕδ�évεϚϷИеϽм

ЛгйЈϘϑιϓʯλϫǛ-ϕχύβРϸмгЫϛ�˃VͣϚϥϕϘͣLφϬύβ 
Ζ Ĩŝ 30ĩ 11Ʃ 24Ɩр¿с10:00—18:00ϘϛƱí 11ƩЦмеϘϓδɸщ¹̲ɀÚíϷИ
еϽмРϸмгЫεϯͣLβТзЇ϶ϾДϯ$ˡχϓƱíØȲĵƚQȯϚƨƐϚɗɱŝƼϯŧ

͵χϓιύώρϕϕϥϘαūŁ̋Ȕʰϕχϓ6˚Ĳ�ǤрJXTGϷИеϽмǅĳ-ɟсα�Ȳǥ
ȶQȯр̲ɀÚíЛϴϹЂмϾЈɗɱšсαƷȲ×ōƬQȯр̲ɀÚí�évɗɱšсαɖǚ

ƚǿQȯр̲ɀÚíȭęí͏ȭíɥȡȭíЂмЈсϘυ̋ȔιύώιύβτϚРϸмгЫϔ

ϛαφϩϘαРжзР�éǆ�ŎɗɱšϨϪ118ȽNʍOgϚɁ˫Ϙˀϫϡϔ͡ĩϘϮύϪ	
ȹϚɗɱϯдмЕχϓούбмдмлϹϻИІϲйƇŶϗϩϝϘзІϲ ¢�éǆɗɱšϨϪ

ЪϺϴелϴАϼЈsš͡ϯūʳχϓυ̋Ȕιύώοα¾ͭɄϗɗɱ�ǼϘľɴϐύβ 
ζRϷИеϽмSUMMER CAMPηТзЇ϶ϾДŸŦщªĩϯ˵ŏχϓαW¢ɗɱ˳ȸϚŻ̀
ϕƐύϘxϮϐύŬșĹŝЬйЛмϚɗɱʑ ϯɊɄϕωϫɗɱ-ϯͣLχύβ 
ͣLΖ Ĩŝ 28ĩ 8Ʃ 3ƖрƩс13:30—16:00р38�Ό 2FØɊɄ÷с 
\ùΖ ̋Ȕ-ё(1)ƷƱлǌȕлˊƺδ4Ȏʹ˰�ŎϯдϲеЍϴЫϔЭЗЍдйϿϔοϫгЩй
dRІЈВЫϚͣɁε, (2)Ⱥ�δгйЍЙϴЕ͝7ϚɁRķįϘͥωϫȭ̉Ʉɗɱϕ�Ŏʔ̤
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Ζ

ʾ~Źʎε/͂¶-̍ё˷Kʑ лͣLË©лόϚ!αţ ϋβ 
ζ͗ƤR˻η͗ƤϚƝ,śϚƞͤр12:10—13:10сϘŬșĹŝЬйЛмϘϨϫϴйРϸмЩе
ϗɗɱ-ϯͣLр38�Ό S-317Ƈ÷сβW¢ɗɱϚ̀ŵȣǳɻϯË©χαЬйЛмͤϔy˲
ϕɗɱ�vϯńϫύϤϘǺȱχύβĨŝ 28ĩ 10Ʃ 21Ɩр͗сνϩäϤϓǣ¹ 1£ϊϑϚ
Ë©ϯ¢ĩį\Ϙшч¹ͣLχύβȺ�(10/21)лȲ�(10/28)лƷċ(11/11)лƷƱ(11/18)лǌ
ȕ(11/25)л6̙(12/2)л΀˚(12/9)лēĖ(12/16)лɖ˄(1/13)л��(1/20)β%łα͗ƤR˻
νϩǻȯχύW¢ɗɱϚРϸмзмϲАТϯ˝ιαɗɱŝƼϚ̀ŵϯłŨχχύβ 
ζгйЏвйЪмВϳйϿηƱТзЇ϶ϾДϚ͂¶Ϙͥωϫ̾ʖ-̍ϯαƝ,śϚƞͤĤ

р12:10—13:10сϯjȱχϓͬƞͣLχύβŬșĹŝЬйЛмU°ϘͣLϯ̹ɔχαʔ̘Ϛ
͑dϕÈ˝ȣǳϚɚ˿ϦLχȡϚȒKȣǳϘͥωϫţ ϋϗϖϯ˝ϐύβ 
 
ђ×͏рɸ�ʰс˹>ϚõƓʕƼϕāŎȣǳє 
Ζ ƱɗɱТзЇ϶ϾДϚŸŦ%łϚǺ~Ϙāχα×͏å°ϨϪΒι˹>ϯńϓιϫβ 
т1: ζϼАϾϹРЪмВϳйϿηĨŝ 26ĩ 11Ʃ 8Ɩр¿с13:00—18:00Ʊí 11ƩЦмеϘ
ϓͣLβūŁ̋ȔʰϕχϓαƷċ ̑Qȯрƶ�ÚíсαɰȲñͩQȯрƶ�ęǐÚíсϯū
ʳωϫϕϕϥϘα×͏˹>å°ϘαȨċɆĨQȯрȭ�íɗɱšсαɡ5A�QȯрÚͦÚ

íлūŁ̋Ȕϯ¦ϣсα�ė ̀Qȯр�͐ÚíсϚ¢ģϯńϓαɗɱВмЩϚ$ˡʰъ£ξ
ɗɱ˳ȸϚǒ˪ϯ̄ƚχύβ˹>å°νϩТзЇ϶ϾДϚ̀ϤƑϘϑιϓy˲ϯιύώοαТ

зЇ϶ϾДϘϨϫW¢ɗɱϚŻ̀ϯ@φϬύβτϬϯ�ςϓ�̳Ϛ RETREATαSUMMER 
CAMPα͗ƤR˻ϯ)ȸχαʚʛɄϘɗɱ�ǼϯȆϤύβÚíͧȯϥ¦Ϥϓí\×Ϛɗɱ
ʰϚǺŒ�Ϙϑϗσϫτϕξϔούβ 
т3: ζ¾ͭ-̍ηТзЇ϶ϾДϚ�ͤË©ϕχϓ¾ͭ-̍ Chemistry for Solar Energy 
Applications рC-SEA 2017сϯαƶÚͦϼЮйМЈ 11ƩЦмеϘϓĨŝ 29ĩ 8Ʃ 30Ɩ
�31ƖϚщƖͤϘϮύϐϓͣLχύβ¾\×ϚūŁ̋ȔʰϘϨϫƨQɶϚɗɱ\ùϘ˿̌
ϯƐύϘωϫϕ¢ƞϘαŬșĹŝЬйЛмϘϨϫ̀ŵȣǳË©ϘϨϐϓαɗɱŝƼϚɁCϕ

í×�vʰϚͣŪϘvϯĊρχύβφϩϘα¾ͭ-̍ϚͣLϘ¤ςύ͂¶ʓʨϘαƱíТз

Ї϶ϾДξŸȱωϫ RAр�ÔłƮ̅ɩÁíȯсϦ�ÔoƮ̅ɩϚÚíͧȯϯ�xφϋϫτϕ
ϘϨϐϓαưƵϚˊŢɗɱʰϘ¾ͭɄϗǺ̦Ϛ˂�ˤϯʔΐφϋϫτϕξϔούβÉ̆̋Ȕ

Ϙα��S�QȯрĬĕÚíÚíͧȭíɗɱɥсαGang LiuQȯрSYNLα�¾ɥíϲϺГЪ
мсαThuc-Quyen NguyenQȯрʅ¾ϺдРϸеЗϲÚíαЄйЍЛмЛгǄсϯūʳχύβϡ
ύαūŁ̋ȔʰϕχϓαĀƳ̊Ü͍Qȯр�͐ÚíÚíͧęíɗɱɥсαǏ�1ǿQȯр�

ĘÚíÚíͧęíĮсα˚�S�Qȯр��ĘğɴÚíȮÐŤ˞ɗɱšсαoȲ­ĺQȯ

рƶ�ęǐÚíȭíͧсϘυɂÒιύώιύβxλϓαƱТзЇ϶ϾДϗϩϝϘūŁ̋ȔʰϚ

ɗɱ÷Ϙšďωϫ�ÔłƮ̅ɩϚÚíͧȯ 8£ϘϨϫ�΂̋ȔϚЊАІвйϯõƓχύβφ
ϩϘαʝ ȭęíɗɱɥϕȭęí͏νϩα�ÔoƮ̅ɩϚÚíͧȯμϨϝí͏ыĩȯϚ�

xϯħĬρ�Ϫαíȯϯ�ŊϘШЈЍмɁˡ 125'ϯõƓχύβτϬϩϚ�νϩαMϬύɗɱ
ɁˡϘāχαMɢ̋Ȕ̜ϕMɢШЈЍм̜ϯŶ�χύβƱ¾ͭ-̍Ϛ̋ȔϕШЈЍмɁˡϛ

ˌ̂ϔ˝ϮϬα-̍͞ѓϲСЈДгϾДϛωϟϓˌ̂ϔʡͰφϬύβƱíϘÁʄωϫÚíͧ

ȯϕí͏ȯϘϕϐϓϛɗɱ�Ǽϯ̹ψύ¾ͭ�ϯ7ΐωϫʙãϚǛ-ϕϗϐύβ 
т4: ζƨʒІйШηТзЇ϶ϾДƮͤƨłϚʠϤρρϪϕχϓαĨŝ 30ĩ 3Ʃ 26Ɩ
(ȗ)9:00-16:40Ϙ̲ɀÚíЄϴϷйЈлІйШЇϵЫδ̦~ωϫȡ̝ɥíлʼɥíϚƨoʟ
�ǝ	$Ϛ�íʰϞϚŽ˲�εϯαƶÚͦϼЮйМЈƐǋ 3�Ό 501Ƈ÷ϘϓͣLχύβ
ȭęí͏ȭíɥ�íЂмЈϗϩϝϘ¢Ŏȱ�íɥϕWLωϫτϕϘϨϪαíȯϦÚíͧȯϯ

�ŊϘØƈϚ�xʰϯͰϤϫτϕξϔούβυ̋Ȕϕυ̋˹ϯιύώιύƑϛɁˡͿϘαͥΖ

DĨQȯр�͐ÚíÚíͧęíɗɱɥсαćǪ̃�Qȯр�ĘÚíÚíͧęíɗɱͧсαø

ȲC¨Qȯр̲ɀÚíƶǹ�íɗɱšсαȌ̰ˈ�Qȯр£�čÚíÚíͧȭíɗɱɥсα
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Ζ

Ȳ��ʬQȯр�͐Úíɡ�̊�˵ŏɗɱЊйЍмсαΕȲȪéQȯрƶ�ȭɥÚíɗɱ

Ż̀ǛǓсϔθϐύβRϚ�íνϩʼϚɥíϡϔαd͕ϯ̡λύɗɱ�ǼξõȫχαʣͅϚ

ūŁ̋ȔʰνϩˊŢɗɱʰϘ¤ςύȝιЬАЊмЇϯ�ς�ϫτϕξϔοατϬνϩϚɥí

ɗɱϚ̀ϤƑϘϑιϓɅϔ̍̉ϯȆϤϫτϕξϔούβ 
 
ђɗɱƮͤʒ�łϚĎƭє 
Ζ Ʈͤʒ�łϛʝ ȭęíɗɱɥɻϚƂƀϯńϗξϩαĬιŖ«ϔϚRɥíɗɱŬșϕχ

ϓαɗɱ˷KϚW¢jȱϦW¢ɗɱϚ̾ƁƂƀϚύϤϚǺ~ϯʚʛχϓ˝ρ�óϔθϫβ

ɥíŤ˞ϚСжмϾЈемϛαɁ˫νϩͣɁǢͫϯʔϓαθϫƞșνϩx̻įɄϘ�γϚ

ͤϘȂ̷χαόϚȯǺЈЍϴеϡϔϥÕ̓φϋϓιρÚοϗ�ʻŒϯɦϤϓιϫβόϚŖ«

ϔαǛʻŒʍƲϦ˪ʍŤ˞ϚÉɝɄϗɗɱͣɁϛ�łϥŻ̀χϓιρŋ˪ξθϫβόϚ�

Ƒϔα�łαϷИеϽмФЈДЪАϾЈϯŹǩωϫɗɱŬșϕχϓŝ͡χϓιρκλϔϛαŃƵ

Ϛ²΅˰ǭÅϚТзЊЈɗɱϘϕϖϡϩϊα²΅ϯɁ˫χαdƹχαϲЊЈЬйДϯχύκλ

ϔα²΅ϯWƪχ ιαɅϚ ŖϚϥϕϘƨ´ϚɾϘĆιϓιρτϕξϔοϫϨκϗ�Ʋϯʷ

ŝωϫτϕξ͔˪ϔθϫβόϚύϤϘαɗɱʓʨϕǺ~\ùϯĴοʛο˫ɋχϓιούιβ 
 
ђɗɱŝƼϚsǝɄ{Ƽє 
ζȢ˸η�Ć7ƲƍαÜͨʹǫϘͥωϫȢ˸c·ϘϨϪαɗɱŝƼϚǺȱϯ̀Ϥύβ 
1. Ȣ· 2015-169260αÚ�B̗ōαǖNI�αǯ͕ȳǙα�̏ɗ�αǠȲ­Ǚαoėͯ
ĺαΕȲëʬαδ�Ć7Ʋƍεα̲ɀÚíα2015ĩ 8Ʃ 28Ɩc· 

2. Ȣͣ 2017-043580αÚ�B̗ōαǖNI�αǯ͕ȳǙα�̏ɗ�αoėͯĺαΕȲë
ʬαδ�Ć7ƲƍεαíǄǵ�̲ɀÚíα2015ĩ 8Ʃ 28Ɩc· 

3. Ȣͣ 2017-045975αÚ�B̗ōα�̏ɗ�αǖNI�αǯ͕ȳǙαǠȲ­Ǚαoėͯ
ĺαΕȲëʬαδ�Ć7ƲƍεαíǄǵ�̲ɀÚíα2016ĩ 2Ʃ 18Ɩc· 

4. т52: Ȣ· 2018-13495αÚ�B̗ōα�ƳxàαǖNI�αoėͯĺαΕȲëʬαδÜ
ͨʹǫεαíǄǵ�̲ɀÚíα2018ĩ 1Ʃ 30Ɩc· 

ζ)ǐϕϚ̾Ɓѓ˺˙˧®�л)ǐœË˾рûɭ̉Ɗсη 
■Ʒċ �, ʥȮÅɴ7B̎ÉϘϨϐϓîó�φϬύɁRŒЇІжй� ȡ, TCIЬме рû
ɭ̉Ɗс■T. Matsuo, Air-Stable Emissive Disilenes Protected by Fused-Ring Bulky 
“Rind” Groups, TCIЬме рûɭ̉Ɗс■��µʺу4-Bromo-1,1,7,7-tetraethyl- 
1,2,3,5,6,7-hexahydro-3,3,5,5-tetramethyl-s-indacene (EMind-Br) ˧®ЂмЕрB4379сƶ
��ŝęǐн■��µʺу4-Bromo-1,1,3,3,5,5,7,7-octaethyl-1,2,3,5,6,7- 
hexahydro-s-indacene (Eind-Br) ˧®ЂмЕрB4380сƶ��ŝęǐн■��µʺу
(E)-1,2-Bis(1-naphthyl)-1,2-bis(1,1,3,3,5,5,7,7-octaethyl-1,2,3,5,6,7-hexahydro-s- 
indacen-4-yl)disilene ˧®ЂмЕрB4421сƶ��ŝęǐн■��µʺу(E)-1,2-Bis 
(2-naphthyl)-1,2-bis(1,1,3,3,5,5,7,7-octaethyl-1,2,3,5,6,7-hexahydro-s-indacen-4-yl) 
disileneΖ ˧®ЂмЕрB4422сƶ��ŝęǐн 
Ζ

Ζ

Ζ

шщΖ ϼмимЕрĸ˼ɗɱ\ùϯϨρˡχϓιϫϕŐϮϬϫϥϚϯя;Ɋ%\ϔ˵̪χϓρώφ

ιβсΖ

ршсΖ Ζ Rȡ̝ÕžΖ Ζ Ζ Ζ Ζ Ζ Ζ Ζ рщсΖ Ζ RϷИеϽмÕžΖ Ζ Ζ Ζ Ζ ръсΖ Ζ ɍʹvʍƲΖ Ζ Ζ Ζ Ζ

рысΖ Ζ Ќмгм˱çΖ Ζ Ζ Ζ Ζ Ζ Ζ Ζ рьсΖ Ζ ͓�ЏЍйΖ Ζ Ζ Ζ Ζ Ζ Ζ Ζ Ζ рэсΖ Ζ ƪǛ˗ʽÜͨʹǫΖ Ζ

рюсΖ Ζ ×ÌŎɽŒʍéΖ Ζ Ζ Ζ Ζ рясΖ Ζ ]HRɁRΖ Ζ Ζ Ζ Ζ Ζ Ζ

Ζ



рǕĳ ΜсΖ

Ζ

ǵ�Ƚ�Ζ ΜΠΛΚΛΠΖ

ТзЇ϶ϾДȽ�Ζ ΪΛΞΛΛΚΝΟΖ

Ζ

шъΖ ɗɱɁˡϚȣǳрɗɱ̉ƊɻVˡȣǳβ�l�ϥ¦ϣβсΖ

�˵αшшΗыΘϘ˵̪χύɗɱŝƼϘāŎωϫϥϚϘϛтϯ"ωτϕβΖ

Ζ

ђͲ˾̉ƊєΖ
ђɗɱВмЩ(1)є 
1. Synthesis and Properties of Conducting Polymer Nanotubes with Redox-Active 

Tetrathiafulvalene, S. Nambu, T. Nakahodo, H. Fujihara, Heterocycles 2014, 88, 
1633-1638, DOI:10.3987/Com-13-S(S)117. 

2. Plasmonic Hybrid Nanotubes of Fullerene C60-Polythiophene-Silver or Gold 
Nanoparticles: Fabrication and Enhancement of the Raman Scattering, R. Yoshida, T. 
Matsumura, T. Nakahodo, H. Fujihara, Chem. Commun. 2014, 50, 15183-15186, 
DOI:10.1039/c4cc07303g. 

3. Fabrication and Metal-Enhanced Fluorescence of Plasmonic Hybrid Nanotubes 
Consisting of Polythiophene and Silver Nanoparticles, R. Yoshida, T. Matsumura, T. 
Nakahodo, H. Fujihara, Chem. Lett. 2015, 44, 135-137, DOI:10.1246/cl.140948. 

4. Chiral metal nanoparticles encapsulated by a chiral phosphine cavitand with the tetrakis- 
BINAP moiety: their remarkable stability toward ligand exchange and thermal racemization, 
R. Nishimura, R. Yasutake, S. Yamada, K. Sawai, K. Noura, T. Nakahodo, H. Fujihara, 
Dalton Trans. 2016, 45, 4486-4490, DOI:10.1039/c5dt04660b (Front Cover Picture).  

5. Synthesis of TiO2-Polythiophene Hybrid Nanotubes and Their Porphyrin Composites, N. 
Takeuchi, S. Tazawa, K. Matsukawa, Y. Sugahara, T. Nakahodo, H. Fujihara, Chem. Lett. 
2017, 46, 354-356, DOI:10.1246/cl.161057. 

6. Remarkably Stable S-Oxides of Calix[4]thiophenes and Their Sulfonium Ylide from 
Reaction of S-Oxide with Acetylene Derivative, N. Takeuchi, T. Nakahodo, H. Fujihara, 
Chem. Lett. 2017, 46, 389-391, DOI:10.1246/cl.161105. 

7. Synthesis of Porphyrin-Polythiophene Nanotubes and Their Zinc Complex and Silver 
Nanoparticle Composites, N. Takeuchi, S. Ueda, T. Nakahodo, H. Fujihara, Heterocycles 
2017, 95, 768-774, DOI:10.3987/com-16-s(s)87. 

8. Chiral Copper(0) Nanoparticles: Direct Synthesis and Interfacial Chiral Induction via 
Phase Transfer of Copper Nanoparticles, Imanaka, Y.; Nakahodo, T.; Fujihara, H. 
ChemistrySelect 2017, 2, 5806-5809, DOI:10.1002/slct.201700766. 

9. т31: Multi-Electron Oxygen Reduction by a Hybrid Visible-Light-Photocatalyst 
Consisting of Metal-Oxide Semiconductor and Self-Assembled Biomimetic Complex, S. 
Naya, T. Niwa, R. Negishi, H. Kobayashi, H. Tada, Angew. Chem. Int. Ed. 2014, 53, 
12077-12086, DOI:10.1002/anie.201408352. 

10. A Highly Active Supported Plasmonic Photocatalyst Consisting of Gold Nanoparticle- 
Loaded Mesoporous Titanium(IV) Oxide Over-Layer and Conducting Substrate. T. Kume, 
S. Naya, H. Tada, J. Phys. Chem. C 2014, 118, 26887-26893, DOI:10.1021/jp5094542. 

11. Rapid Removal and Subsequent Low-Temperature Mineralization of Gaseous 
Acetaldehyde by the Dual Thermocatalysis of Gold Nanoparticle-Loaded Titanium(IV) 
Oxide. T. Nikawa, S. Naya, T. Kimura, H. Tada, J. Catal. 2015, 326, 9-14, DOI: 
http://dx.doi.org/10.1016/j.jcat.2015.03.005. 

12. Visible Light-Driven Selective Aerobic Oxidation of Benzylalcohols to Benzaldehydes by a 
Cu(acac)2-BiVO4-Admicelle Three Component Heterosupramolecular Photocatalyst. R. 
Negishi, S. Naya, H. Tada, J. Phys. Chem. C 2015, 119, 11771-11776, 
DOI:10.1021/acs.jpcc.5b03067. 

13. Sub-Bandgap Excitation-Induced Electron Injection from CdSe Quantum Dots to TiO2 in 
the Directly Coupled System. M. Yoshii, H. Kobayashi, H. Tada, ChemPhysChem 2015, 
16, 1846-1851, DOI:10.1002/cphc.201500183. 

14. Rapid Removal and Decomposition of Gaseous Acetaldehyde by the Thermo- and 
Photo-catalysis of Gold Nanoparticle-Loaded Anatase Titanium(IV) Oxide, T. Nikawa, S. 
Naya, H. Tada, J. Colloid Interface Sci. 2015, 456, 161-165, 
DOI:10.1016/j.jcis.2015.06.016. 
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15. Bi-overlayer Type Plasmonic Photocatalyst Consisting of Mesoporous Au/TiO2 and 

CuO/SnO2 Films Separately Coated on FTO. S. Naya, T. Kume, N. Okumura, H. Tada, 
Phys. Chem. Chem. Phys. 2015, 17, 18004-18010, DOI:10.1039/C5CP01111F. 

16. A new bimetallic plasmonic photocatalyst consisting of gold(core)-copper(shell) 
nanoparticle and titanium(IV) oxide support. Y. Sato, S. Naya, H. Tada, APL Mater. 2015, 
3, 104502, DOI:10.1063/1.4923098. 

17. PbSe-TiO2 Heteronanojunction Formation by Photocatalytic Current Doubling-Induced 
Two-Step Photodeposition Technique, T. Tanaka, Y. Jin-nouchi, M. Fujishima, H. Tada, J. 
Colloid Interface Sci. 2015, 457, 248-253, DOI: 
http://dx.doi.org/10.1016/j.jcis.2015.03.008. 

18. Surface charge-transfer complex formation of catechol on titanium(IV) oxide and the 
application to bio-sensing. Y. Murata, H. Hori, A. Taga, H. Tada, J. Colloid Interface Sci. 
2015, 458, 305-309, DOI: http://dx.doi.org/10.1016/j.jcis.2015.07.065. 

19. Reaction Mechanism on the Multiple-Electron Oxygen Reduction Reaction by a Binuclear 
Cu(acac)2 Complex. H. Kobayashi, M. Teranishi, S. Naya, H. Tada, ChemPhysChem 
2015, 16, 3392-3396, DOI:10.1002/cphc.201500466. 

20. Room-temperature selective oxidation of 2-naphthol to BINOL by a Au/SrTiO3-H2O2 
catalytic system. S. Naya, Y. Hiramoto, M. Teranishi, H. Tada, Chem. Commun. 2015, 51, 
17669-17671, DOI:10.1039/C5CC06438D. 

21. т32: Temperature- and pH-Dependences of Hydrogen Peroxide Formation from 
Molecular Oxygen by Gold Nanoparticle-Loaded Titanium (IV) Oxide Photocatalyst. M. 
Teranishi, S. Naya, H. Tada, J. Phys. Chem. C 2016, 120, 1083-1088, 
DOI:10.1021/acs.jpcc.5b10626. 

22. Visible-light-induced water oxidation by a hybrid photocatalyst consisting of bismuth 
vanadate and copper(II) meso-tetra(4-carboxyphenyl)porphyry. S. Nakashima, R. Negishi, 
H. Tada, Chem. Commun. 2015, 51, 17669-17671, DOI:10.1039/c5cc10014c. 

23. Visible-light-induced water oxidation by a hybrid photocatalyst consisting of bismuth 
vanadate and copper(II) meso-tetra(4-carboxyphenyl)porphyry. M. Yoshii, Y. Murata, Y. 
Nakabayashi, T. Ikeda, M. Fujishima, H. Tada, J. Colloid Interface Sci. 2016, 474, 34-40, 
DOI: http://dx.doi.org/10.1016/j.jcis.2016.04.018. 

24. Fermi Level Control of Gold Nanoparticle by the Support: Activation of the Catalysis for 
Selective Aerobic Oxidation of Alcohols. S. Naya, M. Teranishi, R. Aoki, H. Tada, J. Phys. 
Chem. C 2016, 120, 12440-12445, DOI:10.1021/acs.jpcc.6b01738. 

25. High Coverage Formation of CdS Quantum Dots on TiO2 by the Photocatalytic Growth of 
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т5: ζ̲ÚˊŢІйШЇϵЫη�ÔłƮ̅ɩϯ�ŊϘÚíͧȯξ�7ϕϗϐϓαɗɱ�Ǽ
ϚǛ-ϯ)ȸ͂¶ωϫí\ɗɱ-ϔθϪαɗɱƮͤ�Ϙъ¹ͣLφϬύβ 
• ɸш¹Ζ δ̲ÚˊŢІйШЇϵЫΖ �Rϕ�íϚРзйВϳϲ�ε 
Ĩŝ 27ĩ 9Ʃ 3ƖрƯс10:00—18:00Ζ ƒ ̲ɀÚí 11ƩЦмерćЦмелзОмс 
É̆̋ȔΖ ̏͡ėͷ¯Qȯр�ȁ̈́ÚíсαˊøȇōQȯр�͐Úíс 
�΂Ɂˡ 7'р�ÔłƮ̅ɩсαШЈЍмɁˡ 96'р�ÔoƮ̅ɩлí͏ 4ĩȯс 

• ɸщ¹Ζ δ̲ÚˊŢІйШЇϵЫΖ �RϘϨϫȡ̝лϷИеϽмÕžϚƐĎͣ�εΖ  
Ĩŝ 28ĩ 9Ʃ 9Ɩр͗с10:00—17:30Ζ ƒ ̲ɀÚí 11ƩЦмерćЦмелзОмс 
É̆̋ȔΖ �ȕĵƚQȯр�ȁ̈́Úíсαđ�ˍĵQȯр£�čÚíс 
�΂Ɂˡ 6'р�ÔłƮ̅ɩсαШЈЍмɁˡ 107'р�ÔoƮ̅ɩлí͏ 4ĩȯс 

• ɸъ¹Ζ δ̲ÚˊŢІйШЇϵЫΖ 2018εΖ Ĩŝ 30ĩ 11Ʃ 28Ɩрǧс10:30—17:45 
ƒ ̲ɀÚí 11ƩЦмерćЦмесα38�Όр1FЦмеϕ�̹̤с 
ūŁ̋ȔΖ �͕ͩ�Qȯрƶ�ęǐÚíсαȐǽͿĨQȯрƶ�ȭɥÚíсα 
͙ƯΖ ƠQȯрȭęí͏ȭíɥ�íЂмЈсαȲ�ȇɆQȯрȭęí͏Ŏȱ�íɥс 
�΂Ɂˡ 4'р�ÔłƮ̅ɩсαШЈЍмɁˡ 135'р�ÔoƮ̅ɩлí͏ 4ĩȯс 
̲ÚˊŢІйШЇϵЫϔϛŬșĹŝЬйЛм%×Ϛɗɱ÷νϩϥÚíͧȯϕƇ°Ϛ�xϯ

�Ϫαɗɱ�ǼϚǺŒ�Ϙľɴϓϓιϫβϡύα�xƇ°ϕūŁ̋ȔʰϘϨϫÿǃϚκλα

Mɢ̋Ȕ̜ϕMɢШЈЍм̜ϯŶ�ωϫτϕϔˊŢɗɱʰϘǺvϯ�λϓιϫβ 
т6: ζRϷИеϽмЊЪЖмηɗɱ�ǼϚǺŒ�ϕÚíͧȯϚ˭͕ϯŭσϫτϕϯɊɄϕ
χαí×νϩ̋Ģϯμūοχϓ̋Ȕ-ϯͣLχύβǝϚ̹Ϫαшэ¹ͣLφϬύβ 
ǣ¹ØρϚ�xʰξθϪαÚíͧȯνϩϚ̝²ϥɯǑɄϔαŖ̌Ϛ¤�Ϙû�χϓιϫβ 
• ɸ 1¹Ζ ȉǧɵĵQȯр�͐ÚíсδǺŒɫϚîó�ϘÉϒρƪǛʹéɨ~�íεĨŝ 27
ĩ 5Ʃ 9Ɩр¿с15:00—16:30р39�Ό 202Ƈ÷с 

• ɸ 2¹Ζ Gilles MullerQȯрSan Jose State Universityс”A Journey in the World of 
Circularly Polarized Luminescence: From Theory to Applications”Ĩŝ 27ĩ 6Ʃ 23
Ɩрȗс15:00—16:30рСзАЄЫϺР϶ 3FЦмес 

• ɸ 3¹Ζ đȲùéQȯрà˅QɶɥíŤ˞ÚíͧÚíсδȝ�ϝRϯjȱχύÍĠÕžÅ
ƪǛ�Ć7ƲƍϚͣɁϕÜͨʹǫϞϚŎȱεĨŝ 27ĩ 7Ʃ 25Ɩр¿с15:30—17:30Ζ
рСзАЄЫϺР϶ 3FЦмес 

• ɸ 4¹Ζ �͕Ζ ȮQȯр�ȁ̈́Úíсδ]HRϯȱιύϼгеȡ̝ ŝёΒdéϕ4déϚ
�ƋǓ̼kŅε, Ĩŝ 27ĩ 8Ʃ 25Ɩрȗс14:00—15:30рСзАЄЫϺР϶ 3FЦмес 
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• ɸ 5¹Ζ *˚ɍ¨QȯрXıɎɴÚíсδ�lТзЊЈÜͨʹǫрХзСЈϺϴДÜͨʹǫ
ϯ�Ŋϕχϓсε, Ĩŝ 27ĩ 11Ʃ 7Ɩр¿с15:30—17:00р38�Ό 2FØɊɄ÷с 

• ɸ 6¹Ζ ɴͤΖ ŉQȯрƶ�ÚíсδЖЙʆéϘϨϫRϷИеϽмϚ˦̢ϕRǛʻϚõȫε 
Ĩŝ 28ĩ 1Ʃ 28Ɩрǧс15:00—16:30рСзАЄЫϺР϶ 3FЦмес 

• ɸ 7¹Ζ 2Ζ ͅ¯Qȯрƶ�Úíсδ͗ďϾгЈЍмϚ�íё̡�éνϩ˱çjȱϡϔεĨŝ
28ĩ 5Ʃш4Ɩр¿с15:00—16:30рСзАЄЫϺР϶ 3FЦмес 

• ɸ 8¹Ζ ��ˌͩQȯр̲ɀÚíсδRǛʻŒdéϕɣεĨŝ 28ĩ 6Ʃ 23ƖрƯс
13:10—14:40р38�Ό 2FØɊɄ÷с 

• ɸ 9¹Ζ ǌĖǸĵQȯрͥ˩íͧÚíсδͺ�ƋdéϘϨϫΒǝǓ̼ǓʂϕǛʻŹʎεΖ Ζ
Ĩŝ 28ĩ 8Ʃ 26Ɩр͗с15:00—16:30р38�Ό 2FØɊɄ÷с 

• ɸ 10¹Ζ ǌΖ ǟQȯрÚͦÚíсδϼгеϗdéϚʹéɄz̠ȣřϚ�íεαϗϩϝϘα 
̏͡ėʫ̗QȯрͶđíͧÚíсδδRϫεϯɔϐϓRϩϋϫёϷИеϽмϯdéϚ	ȹϔʯ

λϨκоεĨŝ 28ĩ 11Ʃ 26Ɩр¿с14:00—17:10р38�Ό 2FØɊɄ÷с 
• ɸ 11¹Ζ ¥ÎCÝQȯр�ĘÚíсδdéʓʨϘÉϒρϷИеϽмϚÕžІЈВЫмʾĜ
ʓʨ�РϸДйлϲАТЂйЛмЇвймεĨŝ 29ĩ 9Ʃ 29Ɩр͗с15:30м17:00рǵí͏
CΌ 1FØɊɄ÷с 

• ɸ 12¹Ζ øȲī�QȯрÚͦÚíсδƪǛʕơϔɁȯωϫ̡déϼгдВϳмεĨŝ 30ĩ
1Ʃ 24Ɩрǧс14:00м15:30рСзАЄЫϺР϶ 3FемЫ Aс 

• ɸ 13¹ίΖ ��AǙQȯрƶ�ÚíȯȰŤ˞ɗɱšсδƪǛ̡déϚɁR�íмʕơØ

Åϯjȱχϓ½7ɁRϯkŅωϫмεĨŝ 30ĩ 6Ʃ 19Ɩрȗс15:00м16:30рСзАЄЫ
ϺР϶ 3FемЫ Aс 

• ɸ 14¹ί Ǫ�ǟ�QȯрʾțɥíɗɱǛǓлdéɥíɗɱšсδ˨ͲʉϚȭ̉л˳ɿɥ
íмRǛʻdéϞϚŎȱмεĨŝ 30ĩ 7Ʃ 12ƖрƯс15:00м16:30р3�Ό 401Ƈ÷с 

• ɸ15¹ί Ǔ̼˰ƹϘμςϫϲйЄйСеёǚȟÚ̫Qȯрȭ�íɗɱšсδkįϚ˅ι�
ʕơ˰ƹГмЍȏóϚ�šεαǍˎɢ˥Qȯрƶ�ęǐÚíсδShelxt ϯ:ϐύʕơǓ̼
˰ƹεαł˚�ōQȯр̑ǚŤ˞ɥíÚíсδ˳ɿ�íϘϨϫʕơǓ̼˰ƹϕʕơǓ̼�

ȏεαȲƳΖ ΈQȯр�͐ÚíсδJțνϩŋțϞёϼгеdéaͰ7ξɞω˨Ͳʉ�íȫ

̒εĨŝ 30ĩ 10Ʃ 26Ɩр͗с13:30м17:15р̲ɀÚíлõíЦмес 
• ɸ 16¹ί ˚Ư̈́�QȯδǶ͉͡ŦɄ�ƋRȑϘϨϫ�ƋǓ̼Ϛ˳ȏ−Ɂȯ−kŅεĨŝ

30ĩ 11Ʃ 30Ɩр͗с15:00м16:30р3�Ό 301Ƈ÷с 
ί ɸ 13¹�ɸ 16¹ϛÚíͧʝ ȭęíɗɱɥϕϚ ¢ͣLβ 
ζМйРжАДηĨŝ 26ĩ 6ƩϚŸŦϯ�ςαТзЇ϶ϾДϚʸƟϦɗɱ˳ȸξɊŰωϥϚϯ
ϡϕϤύ^é”CATCH THE SUN”(U 29ͽ)ϯ8ŝχαͥ?͏ʪϘ͑Ġχύр¢ĩ 9Ʃсβ 
ζЦмЫХмЇηĨŝ 27ĩ 4ƩϨϪăȱЦмЫХмЇϯͣ˷αТзЇ϶ϾДϚǺ~ȣǳϯ͑C
χϓιϫβЂйВйБϛÚíξʀȭωϫЄмЛмϘʩνϬαĬË͏ϕϚ̾ƁϚϥϕǣƩƥƐ

χϓούβȭęí͏лʝ ȭęíɗɱɥϚHPϘɌ�дйϾϯ˷ςα˶²ʰϚͥŊϯϜιύβ
VͣĸgϨϪƖƱ̂ϕˌ̂ȠϚ�к¾̂ϘāŎχύ HP ϕϗϐϓιϫβ 
l ƖƱ̂ URLΖ http://www.kindai.ac.jp/sci/hikari/ 
l ˌ̂Ƞ URLΖ http://www.kindai.ac.jp/sci/hikari/english/ 
\ùϛ�˵МйРжАДϯФмЈϕωϫʸƟϦɗɱ˳ȸϘxλαĆTφϬύɗɱ˷KϚʑ 

ϦϴФйДœËαɁˡφϬύ̉ƊϚЍϴДеϗϖϯϮνϪϦωρɗɱŝƼϕχϓ.λϫϥϚβ 
ζ̲ÚТжЈддмЈη�ɫІйШЇϵЫϦ¾ͭ-̍ϚͣLαθϫιϛαɗɱŝƼϚõȱ�

Ϧ̉Ɗż̪ϘͭχϓαÚíĬËϯ̹ψϓТжЈддмЈϯf˝χύβ%�Ϙ;ϯɞωβ 
◆ƷċΖ �уĨŝ 28ĩр2016ĩс8Ʃ 26ƖδϲеЪЗϵЫ� ȡϘϨϫĦȎлĦÀϔϚǧʍ
déǺŒ��ŎϯɁ˫εî>ϔ̑ýϗNʍϯȱιύǧʍ��ŎǛǓϦǧʍ̖˖ƲƍϚͣ
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ɁϘƮŁ ◆��µʺуĨŝ 28ĩр2016ĩс10Ʃ 17Ɩδ½7ȣřϔ]HRϯƅϑ CPLɁ
R7ϯͣɁε3DƪǛ ELГϳЈТжϴϦǍȡŝ͡kŅȱ LEDгϴДϚɍʹv�ϘƮŁ ◆�
�µʺуĨŝ 28ĩр2016ĩс12Ʃ 22Ɩδ4ȎȮÐ�ϔ]HRϯƅϑ CPLɁR7ϯͣɁε
ǝ	$ЊϼадВϳÍƍϗϖϘŎȱ�ʻϗƐƲƍ ◆��µʺуĨŝ 29ĩр2017ĩс3Ʃ 13
ƖδØĻϗˆϯ8ϪcϋϫˆʍϯͣɁεť˒8ȱϗϖϚǛʻϯůϑǀƍϚ4ЂЈД�ϘƮŁ 
◆��µʺуĨŝ 29ĩр2017ĩс4Ʃ 25ƖδжϲϲмЈϯФмЈϘχύCPLɁR7ϯͣɁε
3DˡɞȱƪǛ ELГϳЈТжϴɻϚ˧̼ЂЈДnȋϘƮŁ◆ƷċΖ �у&ɩΖ �у˚�Ζ Ĉу
Ĩŝ 29ĩр2017ĩс8Ʃ 24ƖδЏϹР϶йϕЀϴʍϯϑϗιώWľʉȡ̝ϯͣɁεΒŒʻϚ
ƪǛ�Ć7ϗϖϞϚŎȱϘƮŁ 
ζЪЗ̋ʬη̲ɀÚíƶÚͦϼЮйМЈϔͣLφϬϫϹмТйϼЮйМЈϘ Ϯϋϓă͢d

͕ϯϮνϪϦωρ˰̄ωϫδЪЗ̋ʬεϯщĩͤͣLχϓιϫβ̳ϟ 21£ϚŬșĹŝЬйЛм
ξЪЗ̋ʬϯ˝ϐύβ�ϘΒǄȯϕB̎ʰξʵ̋χαȭʉ̀íϞϚ~Ǜ"ςϘû�χύβ 
ђĨŝ 27ĩįєр38�Ό 2Fɸ 7л8œËbȭõʮ÷с8Ʃ 22Ɩр¿с13:00−15:40▲ƷċΖ
�δЀϴʍϚ�Ő̍ϗƲƍε▲��µʺδŞγϯ�ϪĞρ͠Ϛ¾ϚϲдЈϚ	ȹε▲đ��ð
δRϫƪǛ� ȡϚ˻εц8Ʃ23ƖрƖс13:00−15:40▲ˊƺɔŝδdéϘϨϫRϷИеϽм
Õžε▲ɖ˄Ζ íδ×νϩϚmȖϔŒ̝ϯÕλϫΒdéлϷИеϽмϯ̖ϤϩϬϫΒdéε▲
Ú�B̗ōδƪǛϷжϾДзЗϾЈГЛϴЈϚύϤϚ�íεц9Ʃ 27ƖрƖс13:00−15:40▲
΀˚Ζ ʃδГйТй�RξȯϢcχύΒdé�ε▲Ȳ�#¥δÜͨʹǫϚɥíε▲Ú�B̗
ōδƪǛϷжϾДзЗϾЈГЛϴЈϚύϤϚ�íε 
ђĨŝ 28ĩįєр38�Ό 2Fɸ 7л8œËbȭõʮ÷с7Ʃ 24ƖрƖс13:10−15:50▲ǌȕ
| δRϯ:ϐύ͹ɘÓdƹε▲ΕȲëʬδɛɖϚ�Ő̍ε▲6̙9ÞδR ŝϚ�íϯɐ
ϔȭ˰ωϫεц8Ʃ 20Ɩр¿с13:10−15:50▲ǌȕ| δRϯ:ϐϓdéϚŒ̝ϯɗɱωϫε
▲ØȲĵƚδЖЙЄϴϷйЈлЖЙВϾЙзЇмϯΎ:χϓαϷИеϽмлȮÐ²΅Ϛ˰ǭϘ̈́
ɼϯ!ε▲��ˌͩδȮÐϘŎɽωϫdéƲƍεц8Ʃ21ƖрƖс13:10−15:50▲ƷƱǿ�δʹ
ǦϷИеϽмϯȱιύƪǛ� ȡϚ ŝε▲Ȳ�#¥δÜͨϷИеϽмϕÜͨʹǫε▲��
µʺδϢϰϗϚ˝ϐϓιϫα͠Ϛ¾ϚϲдЈϚ	ȹ!!εц9Ʃ 25ƖрƖс13:10−15:50▲Ⱥ�
ʫɮδЂйПамЍмϔ˫ϫ�íϚ	ȹε▲ēĖR1δˆϯ�íωϫ!!�ˆϘϑιϓιϭιϭ
ϕʯλϓϢϨκ�ε▲ƷċΖ �δȘʍϕЀϴʍϚ�Ő̍р14ƔNʍсε 
ђĨŝ 30ĩįєĨŝ 30ĩ 8Ʃ 26ƖрƖс▲ēĖR1δˆϯ�íωϫ!! фˆϘϑιϓιϭ
ιϭϕʯλϓϢϨκмε 
ζWLη2018ĩįδˆƲɗɱɁˡ-ε, Ĩŝ 30ĩ 9Ʃ 6Ɩ(Ư)ї7Ɩ(͗),Ζ ̲ɀÚíƶÚ
ͦϼЮйМЈ, õ˝å°͡ ēĖR1, õ˝så°͡ ��µʺ. 
ζ�˃¤ςͲ˾ʑ ˵�ηϷИеϽм²΅ϯ˰ǭωϫεƨƐɗɱδÜͨRϚ{ȧɄϗjȱϘ

¤ςϓ�Ⱦd͕ϚɗɱʰξͰϡϐϓαϷИеϽм²΅Ϙűϣ�ε, ɥíͲ˾ЗамДйi^ 
δ̲ɀÚíÚ˰pε ISBN978-4-315-52022-4, pp. 100-104, 2015ĩ 8Ʃ. 
ζ³ɁǺ~ηƷċΖ �, δȘʍϕЀϴʍϚ�Ő̍р14ƔNʍсε, ƩfδκϏϧκε, VɈ̔»ǵ
�Úͦɥíųˁ�-, ÚͦğɴɥíΌ, Vol. 383, pp. 4-9, 2016ĩ 2Ʃ. 
 
ђτϬνϩõƓωϫ�óϚϥϚє 
Ζ ɗɱƮͤ�ьĩͤϚɗɱ�ǼϕW¢8ǐϯąƵϚˊι	$ϚɗɱʰϘĴοʚπαɗɱŝ

Ƽϯɟ-Ϙ͊NωϫτϕϯɊɄϕχϓαí͏íȯ¤ςϚƇɥƦϯŬșĹŝЬйЛмU°ϔÈ

ɺαcȠωϫτϕϯ˳ȸχϓιϫβ�ΈϚτϬνϩϚύϤϘŋ˪ϗɔ̌ϯαƕêϚɥɊd͕

ϘϕϩϮϬϗιÂȬEɓÅϕικ˯șνϩαUρƐχι\ùϚƇɥƦϯǓŕÈɺ�ϔθϫβ 
Ζ

Ζ
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шыΖ όϚ!ϚɗɱŝƼɻΖ

ζ�̜η 
1. т24: ɸ11¹ PCCP Prize, Ⱥ�ʫɮ, “Theoretical Study on the Lanthanide 

Chemistry: Structural Fluctuation, Catalytic Ability, and Luminescence”, ƖƱ�í-Ζ
ȭ̉�íлœË�íл˳ɿ�íГϳОЇвйŻ˘, Royal Society of Chemistry (RSC; ˌ
¾ȩɴ�í-), http://www.chemistry.or.jp/news/11-pccp-prize.html, Ĩŝ29ĩ1Ʃх 

2. ФЈДТжЋйВмІвй̜, ĒƱ˜̚рȡ̝ʉęíăƄл�ÔłƮ̅ɩ3ĩс, δХджй
ϯRжЕАϾЈ˱çϕχύƐˬ�˭RΎ~ÅϺАТдйϿ͔ ʉϚͣɁϕИАДимϾШд

Щм ŝϞϚĎͣε, ɸ67¹ИАДимϾШдЩм̋Ȕ˴̉-, ̲ɀÚíƶÚͦϼЮй
МЈ11ƩЦме, Ĩŝ29ĩ10Ʃ. 

3. Best Poster Award, Ƙėɋ̬рȡ̝ʉęíăƄл�ÔoƮ̅ɩ2ĩсу“Synthesis and 
Characterization of Emissive Diaryldisilenes “, The 17th International Symposium on 
Silicon Chemistry (ISOS XVII), ФедйęɥÚíуЕϴБуĨŝ26ĩ8Ʃх 

4. Best Poster Award, Ƙėɋ̬рȡ̝ʉęíăƄл�ÔłƮ̅ɩ1ĩсу”1-Pyrenyl-Ζ
Substituted Disilenes Bearing the Bulky Rind Groups”, The 5th Asian Silicon 
Symposium (ASiS-5), Lotte City Hotel, Jeju, Korea, Ĩŝ27ĩ10Ʃх 

5. Best Poster Award, Ƙėɋ̬рȡ̝ʉęíăƄл�ÔłƮ̅ɩ3ĩс, ”π-Conjugated 
Ditetrenes Bearing the Rind Groups”, The 18th International Symposium on Silicon 
Chemistry (ISOS XVIII), ІЮйЕйЦВе, Ȋ�, �¾, Ĩŝ29ĩ8Ʃ. 

6. ƨMɢɁˡ̜, ˩ǾƚƖˇрȡ̝ʉęíăƄл�ÔoƮ̅ɩ2ĩс, δжЕАϾЈǺŒШд
ЩмЖЙЏамСϯȱιύ͗ďЖЙʆéB̎ɲͤϚu˧ε, Ɗ͏ɥíɍлɥíɗɱ̘˦
y͗лƐí˞΁ÇδNʍСзАϾΒdéƲƍϚucε, ɸ3¹ ¢DỔƊɁˡ-, �͐
Úí, Ĩŝ27ĩ3Ʃ. 

7. ƨMɢɁˡ̜у�Ƴʯġрʝ ȭęíɗɱɥ�ÔoƮ̅ɩ2ĩсуδɛŒлжЕАϾЈǺŒ
ШдЩмЖЙЏамСϯȱιύȯ7dé˿̌ϕȡ̶̝̭εуƊ͏ɥíɍлɥíɗɱ̘˦y

͗лƐí˞΁ÇɗɱδNʍСзАϾΒdéƲƍϚucεуɸ4¹ ¢DỔƊɁˡ-уĨ
ŝ28ĩ3Ʃх 

8. ƨMɢ̋Ȕ̜, ɤ�̃ō͍рȡ̝ʉęíăƄл�ÔoƮ̅ɩ1ĩс, δ͓�ЏЍйR˱ç
ϘϨϫϷЍЙмеνϩϲЊДϲеГНЕϞϚ͉ŦɄ͓��Ŏε, ˆƲɗɱɁˡ-, Ĩŝ27
ĩį. 

9. ƨMɢШЈЍм̜, ˚�³+рŎȱ�íɥс, δ͚(III)ϹϼЌ͝7ϚSrTiO3ЖЙʆéˡͺ

DΊϘϨϫ�˭RŎɽ�ε, ˆƲɗɱɁˡ-, Ĩŝ27ĩį. 
10. ШЈЍм̜уocƢ̗рȡ̝ʉęíăƄл�ÔoƮ̅ɩ2ĩсуδІдеÉϘϨϐϓîó�
φϬύУϼЄР϶ЗеФйЋйУϼЄϲЗϹйɫϚǓ̼ϕʹéȡŒεуɸ62¹ƪǛ͗ď
�í˴̉-уͥ˩ÚíуĨŝ27ĩ9Ʃх 

11. ȢiШЈЍм̜у͆˚θωνрȭęí͏ȭíɥ�íЂмЈ4ĩслȺ�ʫɮлǌȕ| лˊ
ƺɔŝуδ½7ИϹй�ϚBi2ϚA-X͈ɨϘͥωϫdRíɄɗɱεуɸ9¹ Ɩ͵¾ͭим
ϾІвАТδdéɛŒϕdéЈПйГЛϴЈεуȅ̤Ù˂�уXıуĨŝ27ĩ11Ʃх 

12. т58: ƲƍŤ˞ɗɱ�-̉Ɗ̜, ʐĒˉˠлēĖR1уȗˇƅʹϲЙмЕ͓�ϘϨϫ
ZrO2/MTiO3 (M = Ca, Sr, Ba) ЩϴϾзМЍмЗйϿʽϚ8˧уƲƍŤ˞уɸ33Ğ3�у
p.p. 43-49, Ĩŝ27ĩ. 

13. Mɢíȯ̋Ȕ̜уƷƱ ǿ�уƺ ªĨуʐė �ʫуƿƳ ŝ�у
Ǒ ŝϘϨϫ�͔ʕ
 Ϛʿʍ�ϕЏϹгмДϲЗϹйϚ˕ɯϯȱιύЇϲдмеЏϹ��ŎуʹǦ�í-ɸ

86¹Ú-у�͐у2019ĩ3Ʃ. 
14. �΂̋Ȕ̜áz̜, ǠƳ͌¯Ζ ğƯʘǊΖ ēĖR1, δ͈ɨ͗ď͓�ȡũůYAG:Ce3+

ЖЙ˛R7Ϛ˛RȢŒε, 2017ĩį ƲƍŤ˞ɗɱ�-˴̉-, ƲƍŤ˞ɗɱ�-, Ĩ
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ŝ29ĩ12Ʃ.  
15. ШЈЍм̜áz̜, ­ȲIǬΖ ǠƳ͌¯Ζ ğƯʘǊΖ ēĖR1, δSiO2ЂмВϳйϿ

YAG:Ce3+ЖЙ˛R7ϚCr2O3ЖЙʆéũůϘϨϫΒ{ȧ�ε, 2017ĩį ƲƍŤ˞ɗɱ
�-˴̉-, ƲƍŤ˞ɗɱ�-, Ĩŝ29ĩ12Ʃ. 

16. �΂̋Ȕ̜áz̜, ˏƯƠ΍, ēĖR1, δЗϹС͓гйЍйЖЙʕơϚɃˆɁRε, 
2018ĩį ƲƍŤ˞ɗɱ�-˴̉-, ƲƍŤ˞ɗɱ�-, Ĩŝ30ĩ12Ʃ. 

17. ШЈЍм̜áz̜, ˩đϠϚν, ēĖR1, δLa3NbO7:Eu3+ЖЙʕơϚ˛RȢŒε, 
2018ĩį ƲƍŤ˞ɗɱ�-˴̉-, ƲƍŤ˞ɗɱ�-, Ĩŝ30ĩ12Ʃ. 

18. ШЈЍм̜áz̜, ¡ȲPō, ēĖR1, δLaNbO4ёBi3+, Pb2+ЖЙ˛R7ϚSiO2ЂмВ

ϳйϿϘϨϫΒ{ȧ�ε, 2018ĩį ƲƍŤ˞ɗɱ�-˴̉-, ƲƍŤ˞ɗɱ�-, Ĩ
ŝ30ĩ12Ʃ. 
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