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English abstract:

In Shizuoka prefecture where we live, the temperature exceeded 40 degrees, we making us
realize the importance of carbon neutrality. However, extracting the captured CO: using the
amine method occurs at 120 degrees, and there's little consideration of how to use the captured
COy. This study showed that CO, was captured using sodium carbonate, and the activation
energy for thermal decomposition of the resulting sodium bicarbonate was reduced by adding
a surfactant. Additionally, CO, was converted into organic compounds like methane with an

efficiency of 16.6 % using iron and water.
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7o BMETFRE R CTHXUR 40°CE B 2 72, L UIEABRENZTHE L TmAI L THIRRL
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DHL, WREIEEINTZEIZHNT, A Z AAERICHRER L 72,
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FEBR 1 KIZED CO2 DI

K 0~50mL % =447 5 Z 2|2 AFL, 300rpm THEE L7235,
AT 5 E T COZWINEHE, KEEILEI|ONRATT ALY
YUTHIE Lz, 25°CIciB\ T, 00.1% 27.6 mmol /L TEAFNY % 0 10 20 30 40 50
ZENRHENT, Volume of water [mL]
FEBR2 REEFT RV T LIZED CO DRI
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y = 0.0276x
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CO; Absorption[mmol]
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FRI%ET B YU 7 4 NaCO3 0~5.0 mmol %7K 20mL (Z# 722 L, % E 4>“£§;£@#
B 1 L RIBRIC AR 2 F TO CO.OWUUARE &4 JIE LT, E &
Na,COs + CO, + HyO — 2NaHCO; 1 £z o7
B 2510 T B T L1 Nasll, & COMEBTRIEL, X125 5 oL
@) 0 1 2 3 4 5

BRAEEES N7z, FUIEHER 1| OFR TR LK 20mL 1281
W 0.574 mmol L IFIFZELL ZeoTz,

FBR3  REET bV UL+ FREEANS KD CO, DRI
REET U w7 A NaxCO; 1.0 mmol %7K 20mL (A0 %2, St
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S EEMHEHIE NayC0s D 00, IRURZFRE L AR LN T & 3R S L7z, o
B4 RBOKSES b Y v 2 NaHCOs TSR DB 15 .
1.17 M NaHCOs KV 10 mL Z NI L, F64 L= COs AR 2 Yﬂgigﬁﬁ
BN T A U THIE LT, % 05
2NaHCO; — Na,COs; + CO, + H,0 ... 2 0 P —
SMF 5 & NaHCO; KB D BN FRBLA L 29. 3°C L HETE Sz, Temperature[C]

BOMRITE R T 120°CY 2 2F 208, KIS TR XA F—IZ LD LERDTD, KR T
L5, TNEFNOT U Z N —Z IO T, BERIFR3, KERiT4 & L TR LK,
2NaHCOs(s) — NaxCO;(s) + H2O(£) + COx(g) AHypqction = +91.6K]/mol ... =3
2NaHCOsaq — NaxCOsaq + H.O(€)+ COx(g) AH,eqction = +27.5k]/mol ... 4

LUT OEIZ AR T # v ©—AH, B kI/mol Té %, NaHCOs(s):-950.819,NayCOs(s):
-1130.68%, NaHCO3aq:-932.11%, Na,COsaq:-1157.38%, COx(g):-393.51%, H,O(L):-285.83%
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9.5 S
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+1.17 M NaHCO; KIFIK &= B\ fR S & CTHEER 4 & < 0s %mmwm.
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Activation Energy
TLr= '7 A @iﬁ (I‘ 5) i) N {'ﬁ% n» 6 FnEN Zg without catalyst Ea:59.1k]J/mol
0>ﬁ§ﬂffK315ﬁlvf?*—E R L,

50 Products 27.5kJ/mol

. :E, :g a,C0O,aq+CO,(g)+H,0(¢)
lnk = - X ( ) + lnA . Et 5 E 20 Reactantsok]/ o
:J:) " NaHCO3aq / Activation energy
/7?\{$E§&R MR ET  HEERTA o ith catalyst Ea:31.8k]/mol

-10 Reaction process

BH SN2 iEPE b= %L —13 1.17 M NaHCO; /K
YU C 59.1 kJ/mol, 0.1 % BKC #SH1C 31.8 kJ/mol, 0.1 % i HPEBERNIL, 32.2 kI/mol T
o7z, REEMEIE NaHCO; DN FEDFH LI RIILX—E TS T D LR,
AETEMEANC X DIEMHEL =R L £ — DK T 133 8 2> HAFIR T & %, Young-Laplace D= (K 6)
BIOKAEERT D750 Gibbs HH= 3 L¥— (X 7) 76, X8 MHEND, ZhiC
L0 EEE Yy BB T HIEE, Gibbs HHTZRLF =0 0T 5720, ZEbRFEOKILE
FRAEE Z 0 09 < 72 D,

re=2L L6 RSy RIEESCERL  RINANOE AP
AG=VxMﬂ—§m3mxj£7:Hﬂ®i@%o<ékb®GMmﬁmzﬁw¥—m;
AG, = 16my?/34P? L8 RWEAERIZ IS D SR O Gibbs H I =k /L ¥ —AG,

TR 6 M VIRFE . BREKIZE D A X L DARK

# 1 mmol, 7K 50mL, CO, 40mL % 24 %7 90°C TR S5 L&
EAFA L, 10 512K LT RX8500 (FE/r#AARME=) CHIE
L., BEE5S5%N A5 > CH & LTHREENT,

HIEZHEL CH FEA ORI EZFA L CWb b, A% v %&T CH #EA%2H7T 5
G DOERNEZ BiLD, —H T, 8 K COnE CHyDAER b MESNTWND, ©
EE BRI X DAY DAL

A5 ERIT, BRIC £ T, SEOMERRIOREAERL .
GUD\%K%%LTﬁ@MéMRm%KiD EMEAL _ HQH 0/
SN CO %M, A Z BT INE LEL DI, Wt T ¢
B2 MO ERRIC & B AR O e h

CO, + H,O + Fe — H; + FeCOs L9 CO;+ H; —» CO + H,O L 10
Fe + 5CO — Fe(CO)s e b Fe(CO)s + OH- — HFe(CO)s + CO, ...\ 126
HFe(CO)4 + HY —H,Fe(CO)4 13 Fe(CO)4* + 2H* — HyFe(CO)4 .3 146

Fe(CO)s + Hy — HyFe(CO)4 LA 156
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# 10 mmol, ¥ifk=3L K 1.0 mmol, EDTA 0.1g Z7K 50mL (ZJ1 %
pH2.2,90°C & L7=, C0O,57.8mL % 3@% L. NaOH VAR I « AV |
PEWVE WL S8 72, BREUKUR 12mL % 40 5/ R L CllE L7z, o
TA CO,MDIEKBUTIA GEEFHS - A X)) MERHEK 16. 64k THE LN, =2/ MIE
KEEMEERGEL D /NS, IAVRAGEREZAET D700, HERENHENMLIZEEZ 261D,
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AT HFF 5415 NaxCO; T CO, WX L, #3572 NaHCOs % FUmidE AN L 0 i
P R X —Z IS, DRI TE L2 L 2R LT, ZHUTE Y SRED CO;,
BRONDT-D, ZE5H CO, ZIRMET 5 FBE L TAETHD, SHIT CO, & Fe /b CHy
72 E O 16.6% DN CTEMT 5 2 L TA X UREHE E LD WREME D R STz,
5. BE X

D) ENZHF TR E NFH PRI IR B, CCS OISR & R EE,(2016)
DFEEEA T T v TEHEDZDINLA Y T v FRABORG, B ARERT25755,66,9,(2002)
MWZILEES, REHIEFN, EE OBE, (L5 T4, (1964)
4) Janiel J. Reed, The NBS Tables of Chemical Thermodynamic Properties, JPCRD, (1989)

SHLY @RI K 2 R bR FE ORI & A HWE ~DZH, 2010 4L MR I s H,(2011)
6) H.Guan ©, Iron Dihydride Complexes: Synthesis, Reactivity, and Catalytic Applications,IJC(2017)
7) GHE 1A B S JE S AIC L 5 — %mfﬁ@lﬁﬁ%Aﬁm%mﬂéﬁwﬁﬂWQ

8) MRS, IR, A BN L DR, ARG b5 22 &5 12 5(1964)
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BHEBET (AIE) FE2 AT 250 FIITHEFER Z2HED TRY, ZORMEE2FF o0 T3+

TEHFEVFIERSIRODITH L, o F2EEE LICIRIEE TIIR W EE 2R JefTakgEbItiL v,

TR ANRAR T bR T HRER (BF.DBM) O VA X YR Y VB o LI A TF VR, =T L
5, n- 7 ENVEAEHR LT T AIE SR AT 5. AHFFETILZOMO T L VOB A%
R, Z D OHEOCRHEZ RN L7z, 2 OfR, AW DT L 725 BF2DBM n-7 F/VEHRK, n-
NUFVEBER, AV SN TFVEBIRO A RICEE LTS AIE 2R3 2 L AR S 7.

English abstract : Recently, organic molecules with aggregation-induced emission (AIE) properties have
attracted much attention. While AIE molecules have weak emission in the solution states, they show strong
emission in the crystal states. It has been reported that Dibenzoylmethanato Boron Difluoride Complexes
(BF2DBM) molecules substituted with methyl group, ethyl group and n-propyl group at the a-position exhibit
AIE properties.’l] As our goal in this research is to synthesize new BF,DBM molecules and evaluate the
properties of them, we tried to introduce other alkyl groups to the a-position. As a result, we succeeded in
synthesizing BF2DBM with n-butyl group, n-pentyl group and isopentyl group as world’s first molecules.
Also, we found that each BF2DBM molecule which we synthesized exhibits AIE properties.
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'HNMR HIEDFEFR LV, BF.DBM n-7 F/VEBA (n-BuBF2), n-X> F/VEHK (n-PeBF,), A
VR FOVEBR (i-PeBFy) OGP HER I, 4 Y 7 v ENVEBRIK (-PBF) IZ2WTH A
R TR T, AR SN h o T2, i-PrBF, £ 0 b 43I A N R\ i-PeBF, D& 23 iR ST
WD ZEND, RISHEIT Lo T2 JfIR & UTEn FOMKREFE N R I T,

AR LT TEKET ' N OIRAGEEIZEN L, 2IKICEB T 5 KOEE 2B, KB
WBWTHAEEORE, WA MBI OEEALT MV ZITo 72, WThos 1
HKICARETH L7290, WIEOKOFEIEBHEMT DI NS FRERET H. ZO/KER, WTilo
BT HIKROENEDK 60%Z A T-o72 0 NOEEOMMN L ONTZZ & X0, FizlZam Lz n-
BuBF;, n-PeBF,, i-PeBF2 [T 4L h AIE FitE 235 2 & R S 7z,
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MeBF,, EtBF,, n-PrBF, Z 272 6 DD 53 F1Z 2\ CEHAE X OV OFE R o el 247 - 72
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5. ¥£72, n-BuBF I3 EHKICHARFS MK,  Z4UT n-BuBF, O FRIFEIEA /NS W
LEZFFLTWD. FE72, n-BuBF, 7 & b /KIBGEEEF TOHIALT MLOE—7 HKD
EIE 60%D AT FADOE—7BIOT0%D AT MLOEHREMOEY—7 L —&K L2 L kb,
AIE EHOTRHMRRE L L THYF TOHICOMRNFEAET 2 Z LR ST,

4. ¥R

RGOSy 1 & 725 n-BuBFs, n-PeBF,, i-PeBF, DA RS Sz, SATAFZER L OARZE T
BRRDER SN2 105 AIE FptEZ2 R L7z 2 &0 h, DAV R Y VR affLDO T L F LV HERRIZ
&> T BF:DBM ~ AIE (1532 2 LN TE 2% Limm o7z, £72, AIE BILO T RIRRE &
L CHH T COEMBOEBRNBBEAET 5 Z L AVREB Sz

SBEOEE
BF.DBM O 7V L ELE B R 2 W CTEBRICER EL 7 31 A& fte b & 612, A EL ~D
ISHAREIEE SN DT B DA AT > TDE =0,

6. ZE R

[1] G. Zhang, J. Lu, M. Sabat, and C. L. Fraser, J. Am. Chem. Soc., 2010, 132, 2160-2162.

[2] H.-W. Mo, Y. Tsuchiya, Y. Geng, T. Sagawa, C. Kikuchi, H. Nakanotani, F. Ito, and C. Adachi, Adv. Funct. Mater., 2016, 26, 6703-6710.

[3] W. A. Morris, M. Kolpaczynska, and C. L. Fraser, J. Phys. Chem. C, 2016, 120, 39, 22539-22548.

[4] F. Ito, Y. Mochiduki, Y. Fujimoto, D. Kitagawa, and S. Kobatake, J. Phys. Chem. C, 2024, 128, 1469-1476.

[5] K. Minemura, N. Miyasaka, A. Arakawa, H. Ochi, K. Ichihara, Y. Fujimoto, and F. Ito, Annual Meeting on Chemical Society of Japan,
2023, P3-3am-05.

[6] Y. Fujimoto, H. Sotome, R. Shimada, H. Okajima, A. Sakamoto, H. Miyasaka, and F. Ito, Annual Meeting on Chemical Society of Japan,
2023, K205-3am-08.

[71J. Mei, N. L. C. Leung, R. T. K. Kwok, J. W.'Y. Lam, and B. Z. Tang, Chem. Rev., 2015, 115, 11718-11940.



OP-03

ZHER)TILE S VBOERBAA VD OREREAIZDONT

T W ST IR Al 5 A 2R
LERNSE - ANIEE - BEIEJDER - RIEROIX A - ISR T
OffffE - O -« OfATH - OFPHA « OILIAREK

(ARME]

WEOR Y KD ThHHARY 2 I U (PGA) 1Z&BA A4 2 WET DR ERF-> TR0 Y,
PGA X & v VA — NI EORNY T AT NAEGIZ L DR MG EZ S < 5 EENREREE D
ZEBRDLNoTNDY ) B - EAR - IR - Z{RQ2023)1%, BN p-7 ==L T T IV (p-
phenylenediamine, PPD)% /=7 2 RiEAIC L 2 244E#E 2 >< 5 2 & T, #ldN) A 4 (Cu?™)
DOWAEREN D £ DG PGA & L7122, L7 L PGA & PPD & OFLA MU 22 4B S 12
DUWNTIE 53R S 7L TV7R0Y,

Z 2 TAMIFETIX, PGA : PPD OELEHAEE X T, EHO R & EEY . EOMEN X
DZL D CuZWETDNETRDZ LIT LT, EORER, 2246 PGA OLEEE WA RE T4
B2 52 EERLNI LT, FREYRRAICOWTRBESDL Z LN TE T,

Polyglutamic acid (PGA), the sticky component of natto, has an adsorptive effect on metal ions, and in a
previous study '’ . It has been found that the adsorption effect of PGA is enhanced when a cross-linked
structure is created by ester bonds with additives such as ethanediol 2 . Last year, our research team showed
that adding p-phenylenediamine (PPD) to PGA to create a cross-linked structure with amide bonds enhanced

t3) . Therefore, we varied the ratio of PGA:PPD to create structures with different

the adsorption effec
numbers of cross-links and investigated which structure adsorbed more Cu?". As a result, we succeeded in

enhancing the adsorption effect more than previous studies.

(FEBER)
G PGA DK N, WATHEN OB ———
K2 PGA, 2245 PGA 7z & 6 1
HOBER % BRI T,
BIEA A v 2B TR,
BIEA A v DD R EHIE

BREFERDRICAN
8HFEIC & 3 ELEHT

#42K1500mL

+DMT-MM CBG

S @

B4EPGA }
PPD ¢ DMT-MM D& %% 2 THUGEH SR 5
205& PGA % 3fJH (A, B, CO) AT 3 @ ® > ® ><

Cu:20ppm
N HIEA #iEB 30mL
& A, B, ConTiEe T ViK1 S RybHFR FOBHEE E
15mL 15mL  15mL SHNEF TABSHIE
\\ 4 (g 4
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1. E=EBM

SDGs ® Bf 6-3 (2B W T, {HRZM O LKEZBET 570 S ZERKDHERD KD STV
L0, Abk, SUERICTESERA 2B AEWENEINTEY . ¥ EEEET
WX TIGHERD O OEESRA 4 ORI OV THERINTWD, TETIHFHOFEENEE > T
BY., SILLOBRNES L0l Z ERTHEIND, BREBREZPIE, R ATRE/R B 21T 5 B
MRMELE X Cu? " R EOEBEA 4 L WAERIOMIICETF LT,

ABFZETIL, WEREN A W EA 222806 PGA OREZ BT & & BT, & A A4 D5
PHEZAS T HZEHHNET S,

7 X NREEIC L D AUEREE DU R B G 2 TR 5 72012, FEH(2023)DZEME PGA DA RTT
EEBRL, M) 7 YURMEAFITH S DMT-MM VT PGA DBV ARF L3 E PPD OT 2/
EE2T7 I RHEASEY, M1DOX )R BNVEFVIHGCOOH)E PPD OE/LLLN 8 : 4 L7 Dtk
A, EVEEDN8 12 LD B, BV 81 1 LR HMERE C OWERIEENENAK L, Cu?’
DWERDEERFET D, ETo@BA A2 ORAEBIRMEZTRD 72012, MOBEA 412D
THWRERE LT D,
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K1 PGA & PPD & o ZRiEHESE.
2. FiEEHER

(=8 1] WREEDIRE 0 75 (’;’.Ej% PGA)
i A ZFF %6 PGA OWLERI A AT 5729, /K 85 i i )
mL (2 PGA 1.70 g 287> LTZERIEIZ, KPP THEA RIS

T& % DMT-MM % 1.88 g, i PPD % 0.736 g N x °
T 3R UTe, Al & B < 72 DIk DEEIRIZ D G 200m C-E
WO A 3EIFR D IR LTz, Z8f PGA HIRICHOW TR Cu?*: 20 ppm 0

73200 mL & 72 % ECHKZINZ CH%E L7, #XEB, B (MERE) QKﬁZﬁF

& C OWEANCHSWT S, PPD OEZZNZEH 0368 g,
0.184 g LB X CRBRDFIATERL LT, B2 BEROHEFEOWR.
Bk LT AE R O R A REET 572012, PGA <0/ HIfth(2023) DM AEAI?) & WAERE S % ik L
7. Ok, @PGA, @ HM(2023)DWAEFH] (Z23WF7PAREE], & 112BW\TO@FEHM (2023)
% RO4 e %), @ffE A ORISR, OFE B OWEH], OfFiE C ORERZETHETRIR 15
mL ZBEORICENETNANTZ, TDKk, X2 DX 512, 20ppm D Cu? " 23E F 5 FitBLER(IT)
KR 30 mL IZD~O®DE%E, ZNZN AT 20 BefFHE Lo, WA ICIIT 2 LSRN /K
R D Cu? T ORELEALZ R D720, Ny 7T A N WAK-Cu & W7z, 3K & DS DR
IZRELIELOE, DHNEF T 456 nm 2B 2L ZWE L, Fanc/ER L-RER» S
Cu”" DIREZ RO T,
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ZERBIEE I X DWERE I O EOF A TR D 72012, @D PGA IZ X DWEKD Cu? T OIRE
L. @otEE A, @OfEE B, @OREE CICL2WE%RD Cu? " OREZ L, @D Cu? d
BE L OFEEOEIIONT t REZIToT2, BBV VI AEIE n=7 Th b, £z, @FHI
(2023) DA & DIFEVNZOWVWTIHARDT-DIC, [FRRIZO L@, ®, ©® &L ZFNENEHEDEIC
DWT tIRIEZIT 72,

(&R 1] 1 BUEHE OB X DTS Cu I (ppm) DAL,
D~@®IZ2V T 20 R E Owater @PGA _OR04  OBEA OBES  OBEC
D Cu®* DY D T % o G ™ ey
L e Cu?BEt= 0h 2000 2000 2000  20.00 2000 20.00
RVIORT, FOBREICEY  covgmison 130 726 4.58 1.46 1.90 3.72
Bonz tEEGEMSE p Hx HEEE - 1.68 1.55 0.65 0.55 0.71
B Qrox - - 300%*  7.08** 815%™  6.39°*
/j—\‘j—o PDemE - - - 4.51** 4.44%* 2.21*
£1OLYIT, BWEHOW n=T * p<0.05 * % p<0.01

EEIIO<KO<KO=@DIEL 72o7-, RHFFETAKR LI-HEiE A, & B, #E C 2 1 S%46 PGA
OWEANL, FERMQ2)DWER LV LWEENE, F-MEE A SIS B OIS EIZEND
RN, REEC L0 bE RN E,

13 = 5158
(3288 2 ) s EEDBIL s s
MY A LW B DM E B BT 5728, &
i A LHiE B ITOVT, Cut ORIHEE w
WRRE L7z, 928k 1 & RIBRICOLE 2 3 R & O :
WZHIE L, Cu? " OREELEZ T~ (o7 1 :
Fidn=7), 00 3 6 9 12 15 18 21 24 27 30
(#&FR 2] BER, ¢/ h

27 K £ TORBWRPIZIRIT 5 Cu? "IRED 3 RWEFRICE T B Cu R DRI,
REMI A L% X 312,

BDEHIT, HIE A L6 E TOR TREZMNRELS MiEB L0 b Cu 2l
& LTz, 27 R IZWE BICEDR R BN o T,

(282 3) BEDEWNIZKL DRBERNDRE
Cu? " 2MEIEFE (20 ppm) & (500 ppm)lZFWVN T, PGA, Hrk A, #5175 B & & D4UE PGA D
WAERE R D EREIToT2, (BT AT n=3)
7R BWAERR ) ROX BRI, WAERET)(mmol/g) = (Q1 —Q2) /A
Q1. Q& ZNZIEEHZIERN, 121E% O 4 > E(mmol), A % PGA ElE(() L T 5,

(%3] %2 PGA L PGA DWAHEN DS T
" v Ty 1 s
PGA L1 AL ff%ia B (ZH1F FGA FEA _ EES
DWHEREN &R 2 1T7 T, Coo) PPD (met)
F 2D X O, EIEEGB0ppm)  ERE(Q0ppm)  BAEEESH (mmol/g)  0.0319 0.0641  0.0617
=R (500ppm)  REEEAN (mmol/g)  1.38 1.79 1.75

WZBRBWTIE, MiE A ERFE B T

WAERE NN R O o 7o, ARIREQ0 ppm)IZB W TIE, WERIZENALND,
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(E884] €A 4 WEZRIRMEDKRIT

i B OWEANC BT DN EBIRMEEZ TS 72012, Nat, Agh, Cu?’, Pb2", Mg?', Al°",
Fe’ " OHKEBA A NTONT, A A PBED 2.00x10° 2 mol/L & 72 /KK 10.0 mL %2 ZHEh
E— I —ICHE L7, 4846 PGA 18K 10.0mL 24 ©— U —IZ AL TIRA L, 20 KefElEfE L7z, Ik
ez br< 728, mLEEEIC T 0 b . BB E A LT, AIRIERB LTS A A1
ONTR Y 7T A REITO, EOHHEIC L VIR A A 2HE L, WEREZRDT,

(R 4]

KaBA T ONT, RBAEROH R 2 £ 3ITRT, 3D K H T, AFFETARLIZZE
& PGA IZ Cu? "Dz H |, AIPT0Pb2 T OWRENENNZ &b oTz, Fed NXRAI R LIk
M—HA U, AgHZ oW TILBAOWMRL 2V ER S v, 1BE LRk L e o7,

*3 HEBA AL OWLBAEROET

Na+ Ag+ Cuz+ Pb2+ Mg2+ Al3+ Fe3+
AREROBE  EREL EECRE REXRHH BEXRHD ERRIE L BEXRHD ZBECES
ERRERL RS = = o A C O =
&= — - 66.3% 99.6% — 99.9% -

3. BE

#1, K2DEHIZ, PGA LV HLAUE PGA ITWAEREN Dm0 A3, HE A, & B IZ2WW T
W ERE NN EN R SR -T2, B IZANARFENE -S> TEBY, Cu2 " DOF L — MEEDK
B> TWATdEEX T,

BDEIIT, T FRBENZUVEE AT, #EB XV b Cu? "2 AE L TV, Cu®’
IFEEEF T L0 HEREEEN NS WERFCICEMEES LT W & Bbiud, 4846 PGA T
Cu? "2 L= 54, thBWITskf L 720 . PGA TS LI Ba3, kB nF oL o7, 4
& PGA IZHB W T, BHRFEFNF L — MNERIZED VD fREORENAE Uz L bl s,

W 1 IAETE A IR TBWS OO, WEREINC NV 7e < | H1E B ITARICE T 23 &
Doz Lt FERAMLIZE L TS OIS B 26 2488 PGA 72 L Bbh b,

KIDOERESE 2, Cu? " OREN 8.0x10°° mol/L CTRIERDFERZIT-T-E 2 A, Cu? DO
BENIS%Tholz, WERIL, A AV RESCIHEBAROE SRR S LB b,

VO
ZEFG PGA IZBWTC, ME A IIMEEB K0 b Cu? "2 <A THZ LN TE D0, WAERENIC
OWNWTENDIR, F724851E A 12 PPD X° DMT-MM O HENH#E B L0 b 2 503 T, 3K,
DOIEMEZRE S T8LAN D, & B & 6 DO4EHE PGA MEH & L CEMMITEN TV D,
FZE PGA I Cu® | AP, P2 T2 RAET DI E S @A A OWAEEIRVENR T 5 2
Loty SBRIZEEBA A NTONT, A FUIBRE EWAEREDORBRICOWTHREELZW,

5. SEXM

(1) HERE, 8T « 736, 67 (2011), 266-272.

(2)yfaARsE =, {8E0, BEHFB=, tak, =Nl : Ry hT7—27 KU <— 30(2009), 136-141.

(3)FHWZE, BREE, RALTIFE, —RER W ESTRIE RS TS 4 4 JC s
T FERm SCEE, (2023), 7-12.
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(TR E]

T—IREEYIE. EYEEYEICKTERDALITERIZ Y hEERK L. —RNICREEL
ULIenFTHd, EROFEZEFROREEEGRATCIY NO—-IILTES, ULHL. KD

T=YRNEIHEDEHEE (DTFOHPFTHENLERIGZRIITED) ZHODFDHHS
RT. ZLOEWEERFOT —I RMEAEEIE 5 fce R TIEATRE-RVREEZ
UIMid 2 RURT—IbEMEZRAWVWS I E T, T—Y NMEDOFROAFHKIEICEIL 72

N COFEFBEOBAHEICZULWI ENREE - T,

ZIT KDEENBG THBEDEHEDEWRIYRT —Y MMEEYDKRET U T,

BHRICIE. DFTHEE WSLZHETEZABAL TRV ZE TRERENZE LT N5E
BEREL. TOBRTROREE UIcBEZEH LTS

English abstract: Caged compounds are biologically active molecules that are temporarily inactivated
by linking a photo removable protecting group. Using caged compounds, biological activity of target
molecules can be controlled.

The purpose of this experiment was to further enhance the utility of a caging method using cleavage of
a carbon-boron bond, by designing a new method which is easier to synthesize, more structurally
tunable and photocleavable with longer wavelengths of light.

Specifically, in order to confirm whether photo excitation of this caged compound leads to the
cleavage of carbon-boron bonds, a radical addition reaction called the Giese reaction was
conducted. Then, DFT calculations were used to design the most stable and long-wavelength
absorbing structure. This caging method can be used for molecular imaging and other applications,
since it can, in principle, cage all organic compounds.
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1. 52BN
T—IRICEMETEZTEIEEMBEZHI ICHZ D L SIC. EEEEYMEICHTIRD AL
AEER 1=y M ZEEL. —FNICZFOBEEZINZ S (RELLR) 2FFRE. 2nic&k D,
FEDIBFT - B CEEEEYEZ FHEETE, BREEPHENY V' FILEEDIR.
EEMEDORZEEHIEICE D DFAA—I VI IKRILID, EERICICALLEES. BEICEE
ODEBETEERRERETZIENTED, UM L. RODT—I REYIE. T—Y R
BICIEHEDERE (DFOFTREDCERDEZLITEHD) NRETHD., £EWEESD
FOBEICKL > TEFT—Y NMEDARE#E > Toe £ T BIAR TIFHDORE IC K > TRE-
RORBEEIUIN T Z2HEEZFABLT. KERFTUMBET 2FEZ2BRE L. ThIFXR
Bl 2TCOBEEEYET—YRETEZZEICRD, UL L. TORFIIMLRERmH S
LL. th@EZ/FOEYE. FIZIEKAEIZY My VIV BY AV R, &%z
59352 EEBETIEERN DT

ZFZTHIF. EDEBRNBRE TEENZEELPTVWEWAFZHRETIT DI LT, ZDEFEEZ
BRLEISEEZAFT UL

BERMICE. ILWI—Y R 7O0-TDEREBEEL. REMMMHAEL Wert-T FILEZ
722&T. 2TCOEFICIGHETES %5 RUc, 25IC, DFTSHE.RE>T, RVEE
TRERTNXUVMPENBWVEEZREL. ZOBEZERIT 2 EZBEE Ui,

2. A&
3. EREER

F9. ERICKRIRT—I RMEEYNFRED T —I NMELZEITA D I L 2RI 2
e, BEDBWIT—I NMEEMZER Uz, NIC427 nmDAEZ=RE L. &
DY TE TWBHZNMR (EREIESIE) THERLLEZ S, BEED. 5
IHIAIEZBNERLGNSHER TE e, DI ENS, I K > TRE-RY
RIEQUMINERI > TVWB I ENTREIN, RIFEDEETH > DIRNERNE
WBEZ &t - Bz BiE LT

BEOARICELT, FYLOREICERETS DO TIEE L. Gaussian& WS EHELEY 7
Ny 7THEEZETY VI L, DFTEHE (EF(LFEE
) TV DFOEFREELEK LT, DFTHEDHKSR
[FE1ITRY,
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VIFIVZ I/ EZDIFBET. DDOAMIIVDRADN \©\NEt2
SEVBICEFARRA N JO—OXFILE (CFK) % Q)
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3
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FTRHBIXRILF—DEVEE) Elumo (BFHNAS> TWRVWHEBEOFRTIRILF—DHRD
BEWELE) DIRILF—LANILHEWNEYIFIIENK < R 2ERNH S D &, homo/lumodD
IRILF—Fr v ITHNTVEERERY 7 MU, LD IRILF—DDRWHEERIRLTL
N3 EHEEDHAR TN > TWD,

Z DEEICH WT, homoh'-7.081eV TlumoHt-2.196eV T, homo/lumoD IR ILF—F ¥ v
71%-4.885eVTH > Tco TNIFMEMMUTVEARW S/ BEEICHRTIRILF—LRILHYEL
B2 TWT, homo/lumoLRIF—F v v FE-5274eVTH > T/ —TIUVEEICHLRN TN
IE>TW3,

ZDZENS, R OBENRORBELEERL. SERIDDFZEHLLSEEZTW

%,

x1
Name HOMO (eV) LUMO (eV) HOMO LUMO gap
ks
ZN
Normal \O -6.986 -1.712 -5.274
ch—'? Dv’sio
_N
Dimethylamino O \© -6.467 -1.33 -5.137
Me
s
zZN
Nitro \Q\NO? -7.513 -2.357 -5.156
CH,
HZC’N' O-Eio
_N
—_— v
Dimethylnitro O -6.923 -1.985 -4.938
Me
~~-%B-0
ZN
Me2NPh O -6.74 -1.512 -5.228
Me,N
Me
T,
CF3Ph O -7.169 -1.962 -5.207
FisC
Me
ON__ °g':-o
G
CF3PhMe2NNitro O -7.081 -2.196 -4.885
FC

Fle. IEENTRARIctert-T FILZ I AILDMAMICDWTIE, BEDOAF—LTHATWV
2H0D, BINETH-D. FLEERICHITILTWERW, ZRELT, TLC (BB OV
NTZT4—) ZiTofcec 3, PEOBHRYTHDZALYIEDARY MDD L (r.fE0.81F
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) ICBIDARY kB oTfco TDORRY NOYEZRET B7chHic. PTLC (RECEE Y
AONY KT Z71—) THEEL. NMR (BEKEISOLE) THERLLEZ S, RRYET
BB EDNDD ofclfce 2D ENS, BRMENRISRFPTIMAKAELTLE>TWSE
EAlce INZERBLSIEDIC, FTIRERIEEPHEZEELLS EEZ TS,

4. f&m

T—IREEYEHTHRETESZ Iy N ER U TEEEEYEZ —RNICRELT 20
FT. BEDIB - KETOFEHADITRERD TOFAX—I VI PERDIGHICHFTE
%, KER-INDUFREEDhomolysiszF|AT 2 F EEETOERELENZT—I NELTES
M. ALZEENEE L Wesd, FAlFL D ERU P I <K BENEEDBVWATFOERIZEIELT
W5,

BRELT THAYURMRIRT—Y RMEBYIDOIEBHIC K 2 RR-NIREEDOVIMIA
MRS, Gaussian GTEMZFEY T RhUx7) EDFTEHE (EFEFE) ZAVWTI SR
SREMEEHBEEZIFONTFORITEARZTED TV D,

SBIFERERT. BRUIEBYNIHICED LS ICRIET 2 ERAN, EHZEEL LD
FICELBMPBAA =Y VT E2BHIET,
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72 =F hMRKBERFICE LI FREFERD
MERIE & £ RaBTE D
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(BFEBE]

T 7 =F MRAOEGRER T, Cus0,, 77 =2 (Ala), NaOH O¥E &I A2 2 TRA L72/KENK
EREHTCHE L7, REEBEITHT 2 0N o7z, AT TOMENR R o7, =
DEBEOYERE & EBR O ZAIT o7z, #iR. WIAST bL FL— MEEND, #HlE
(TEAEED Cu0 THDH Z E DR ST, 72, NaOH & Ala OWE BRI & A X T- IR A TE DO,
AT SV A 7 BSHENR ~ DI@HE T AT O pH 272 & | NaOH/Ala>1.0 DR,
Cu*" 23 Ala (T LV Cu™ ~EjE S izth, HOHAYIZ OH & ORI T Cu0 NGRS D LR STz,

SEM g7~ & WL, U 70 )\ S G B TR S M TIs 0 L SR TIFgE D L L 2T
LA, A, FEEETED R Cu0 WA ERRTE 5, BHIRERTH D Z Lhbhol,
English abstract:In the synthesis of Cu** complexes with amino acid ligands, we discovered a red thin film
on the container walls when an aqueous solution of CuSOs, alanine (Ala), and NaOH in varying molar ratios
was left to stand in the dark. We identified the substance of this red thin film and elucidated of the formation
process. The absorption spectrum and chelatometric titration results suggest that the red thin film is Cu,O
with high purity. In addition, some verifications suggest that when the molar ratio of NaOH to Ala is greater
than 1.0, After reduction to Cu®, CuyO is synthesized between OH™. From the SEM images, the thin film
consists of octahedral Cu,O crystals. This research is extremely epoch-making in that it is safer, cheaper, and

easier to synthesize Cu,O thin films with high crystallinity than any previous research. V™%

(PR ER]

CuSO,D¥EES5.0%10-2 molZlICEEL.
Ala:NaOH % ¥ 8 £ £(0~4):(0~5) D EE T
CusOy wfm| Ala | 3| NaOH | E&LZ.

(0~4) (0~5)
A £
-t N By NaOH/Ala > 1.0 ® CuSO,. Ala.
‘ ik s I I % i NaOHE & B mILE A # > ZHopk LTz
20 13 festpr R S e | R EEAYCOH- E RIDAVET., &
e Ny e JEEE o oo
g 15 [ Fetorn
o XHELTR \ e %y
| a5z zz.ﬁﬁ't ‘2_0 » ® ® ase
4 2 SR
- A ° ° e s
0 ® ° o\ o
0 1 2 3 \_4
Ala
NaOH - Alamd¥)EE LI T 3 i Y DR -
< I LIfBlE. (NaOHOMER)/(Alad¥ER) AR LT WS,
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1. EmEEHM
TR BEBRANA & T DA A (1) Cu?
SEARDARKER T, DL-7 7 = (Ala). Wil
# (I1) CuSOs, /KEE{LT N U 7 A NaOH DiEA
A EZ CAERERLT-FT. BREE L &3 KL 77 =7 M (I AKEHE (72) &R G (F)
WC=A7 7 ZAaBEIZ K1 O XD RGO (LU RESTHEY) BER SN Db DR H o7,
#il Cu Z 5 e R E & LT Cu RBREEI (1) Cu0 3B 2 HALDH M, WTiLs Cu? DIEIL M
IR, AR, C? ZRILT HI10iE, WESER DM, MOETHZRENLETHY . ZhvE
TLEREDO XS REUSOHE L2, R BIE, RENT Y OFRIE & ARG DR 232 72,
2. ER1-FBEBROEE-
iR HCLIZK L C Cul3RE TH 570 Cw0 1TET D, AREMT A HCLICHMFE L 72729 Cu0
EARBLAENLTC, IREHTHIP O [FIE & ME 2 BREE LT,
2-1 FEBFk
2-1-1 WRIX AT M T X DR HE DFRE
IRDFIEDTHRR L8k AD A A2 Fe O AT "V ZRIE L, FREHT A Cu0 Th
DT, AREMT Y Z A HCLIZE ) Lo BRI, M b#k (D) FeCls 0.020 g Z M 48HE L |
Cw0 12 X D Fe¥ ~DiRTH ATz, Z ORIRICEEE - FERT N U ¥ M EEER (pH=4.64) & ik
EMATM, Fe & OIS THREIZEGT D 0-7 =) v ha U ViRiKE 2mL Iz, I AL
7 MVERIE LTz, RO 728 | FREAT Y Z TR D Cu0 RFEITE 2 TR HAb#k (1D FeCly
0.020 g Z#4 HCLIZVE/ L, O-7 =F > hu U U RIR CEA S TERICOWTHIHRIE L,
2-1-2 FL—MEEILLD CuDERE
RENTHCE D CuDEREE ¥ L— MEEIZL VRAT-, REHNTHY 0.020 ¢ %7 HCI
TP L, MK THRLTS00mL & Lz, ZOKEK 75.0mL 12 A % 7 —)v, Bk - BEfE7 b
U U LFEMER (pH=4.64) . PAN fE/R3EZ 12, 0.0200 mol/L EDTA ¥R Tl & L 7=,
2-2 FER L EL

1.00

=psg YRTE . 050 - BREAWR A — HENH
REHTHH, Cu0 I, FWikE 0-7 =T o | e e oo
vty 3t NP R 0.70 e
VR Y IR T R SRR OB AR B o T

s*o.s0

NE 2 \RT, K2 DB ART FADEE s Foo

0.30

WK R AR —B LT &b, REMTHY o

010 MOy 77

IZIE Cur M E N Cw0 LR X7, - ps

550 600

450 500
EE(nm)

FL— MEEE 6 [T REH LoRd, B2 REWE. Cu0, Fe oWl A~2 kb
Cu2.00%10°5 mol i3 0.0200 mol/L EDTA ¥4 1.00mL 4L L MIED#HR

" A 0.0200 mol/L EDTAFZED FHFET = 1.21 mL
LEEE S 2. R 10T AREITHI 2T Cw0 " e e 2 42%10% 1ol

ERELTZE X MTHHOEENSHEHLZCu® b FEHEELTO0E LI=E2D0u | 2.43%105 mol
WEETHD, WMETHZ Cu DWEE@)E DED 0.4%0 5, @HED Cu0o B2 H6ND,
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3. EBR 2-A DBz

CutlCBIEEND LS AEEY Ly MK METLy bRB <42

0. N, No_H
SR D ERE ST, SORSNERN 3 O kD g R "u@ : [ ™ T

et ly S me
2. Cu2t 3 b U ST F RELEDORTF R E nHé oH “@wgb
o)
HESENE T RS IR 2 (R D B, KSRA A2 HI (77 FecioRk]
L . P BT DRI (RER) _H_H
i L7 N 725 Co? "~ T e 2 fitfa L . 0O N GH
. 2HN-CH-COOH LA p ["H [Cu(Ala),]"~

CulZ72% 9, 7 7 =F Mi[Cu(Ala)] b 1A CHy 20H Hmci;N{H %0 o= mho
T CutlTe ), ZOFER, BA ATk

STWDEBZTZCutZbofEal 4 ridk K3 ©Y Ly S E RUFZED RIS
Rt A A2 OH™ EARCITEUEL Ly Cu0 PAREHER L LT L7 &8 27,
3-1 FEBRE
3-1-1  CuO DS DR
Cu0 DR & B KBS O E =L DOBIR AT ~72, CuSOs DE F 5.01073 mol Z 1 (Z[H]
E L. Ala:NaOH Z ¥ &kt (0~4) : (0~5) OH#iFH TR A L7 KBS & 20°CTHE L. Bk %
R, o, BOFTFETHER L7 7 =7 M9, Ala:NaOH OB I 4:4, 4:5 DK IKEFRIC
DNWTWIN AT MV ZRIE LT,
3-1-2 JKEKT TDREA A AR OIRRE
T 7 =F MEIKEEHE T TRRA A ThiVR, BA 4 AZHBNEN TR A A DI =
%, BRI RNE F O T 7 =7 MKEIEZ @ L, RO pH & =2 b R U VRIS E R,
3-1-3  CwO AR FE D
CwO 78 OH I X W AR SN D DMGFET D78, IRGERL & CwO A D pH % bl L7z,
3-2 fER LB

Ala & NaOH OW/E 5 e * * Mi7 W12 — = =4:5(Cu:0)
- TeAEBRAR)

N LR 2 * W20 W13 X 1.20
EmILAEZ TGN SE
z 3¢ * His @ ®
fé$%0)y?5j$%g)éééfﬂl 52’ A20 @ ® ®
S50 Imd, £, 7 7= 1A o o o
0 2] o 2] @ et | il | I
7 }‘fﬁ\ Ala:NaOH O¥) 0 1 2 3 4 400 500 600 700 800 900 1000
. OEHNH XHEER HFAe ORf ANAE R (nm)
BE 44, 45 OFK  ®5 NaOl-AlanRAKICKT HH#0E 6 ROBEOWIIA~Y L
o B OfiE, NaOHDBTTRY) / WMD) 277F, 125
R DWW AT )L — 134

X 6 (TR, MR e

— - 73:t AR R
TOT T =7 MKE
W& faA A o A Ha kst g
- “ 5. T WA AU RO
(T LR T DL KA EpH=13. 5. MEta. = b N — — — — —
ﬁﬂb bs‘z{z@cv /j‘]:{[: L/ 1:2:3 E%‘ézk.t"(Cu*':lt;lsa.?Naoul).&s 1:4:5
HARA H - > I8 VAR LA M & BT % A OpHOZE A

VISR RS o T,
AP I IEG  pH=13.5 2/~ LT, IRATEKIZIX 8 O X 51T CuO ARk & & H 1T pH 23 LTz,

B Atk I1m
12.6 12.6
125 :
B 12.4
3 12.2
12
e 11.6

115 11.5
REBRIE VT bRAER

11
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6 DHEWIL ALY b DOPTE « TR KIERE A MEE—HK L2 &b, Ala X G) s ErT
L7z#%., C®" EORTT Z7=F MiZK L= Z &R 05, M5 X0, OH X Cu?' & KEE L4
(ID Cu(OH), D X 5 R Z AT 2 KLV Ala LESEHNCSIST D Z W00 5, El2, CwO (T
NaOH & Ala Dk NaOH/Ala>1.0 THEU D Z L™ 0n5b, 77 =7 MNAKIERZEA 42 25
BigCET L. 7 OX ) ICRBIT G, WML R =2 R VRIS ERER N7z,
ZHUE, BIRICEA LT OH R A A eRZEn-eZ 2 b, 77 =7 MKEKIZRA 4
VTCHDLH EWTREENS, LLENS, NaOH & Ala 28 1:1 TGO XD L I Ala ZBAL L7214,
(XD XS IZHE O OH 7 T=NOT I/ E—NH, 6 H 2B, e NEE7R N L2
Cu*" % Cu" ~EJT L7z L HEERT 5,

H-Ala + OH — Ala= + H0 < ()
Cu?™ + 2Ala~ + nOH — [Cu(Alap]* + nH,O - (i)

E B2, Cu0 MAERL L72IRIEIE NaOH/AIa>1.0 TH Y, K8 DX H iz, FEfRGE & & b I
PEAKVAIRD pH M) LTz, Zaud, Cu' 28T 7 =7 MKEIRA OH & HERMIZEIER L.
Cu O AR LIZEE R D,

4. fEEm

NaOH/Ala>1.0 ® CuSOs4. Ala, NaOH IRAWIRA, HIEME T CRA A 07 7 =7 MlKER
(27207, HEEAYIZ OH™ & RUSHHEIT L. @il Cu0 2VERR LT & B X D,
5. BE

ATA RAT AN E ST Cu0 FREERRD
SEM {4 % [X] 9 (27”7, CuO I Al YEREIZ 33 1)
D IR E p BIREE L LTHbBNA T
B NEICHEE 7 500 5 A O KBy AR |
RV F U LA A BIOAREA L LTHFS . SRR ey
EBEOT IR OT RN TORTOS 0 E [ Cu0REMIOSNEE
7o SEH RN R E O SRR EMIFREAZ D Z E AL TR Y BN L b RN, L
DL, T AaNE VEE AW TERERAROBETH L 0D I, £ NBEBRMR, Ffi7e iR
BEIEBEZ AV TEREIN TR Y =XV F—HENKE W, b BRI, 2l 24,
F B\ T ASERE 0> © 7 DU 70 I 2 AR LTz, Z OFFRE B CIIEIN Th 5 & 52 5,
6. SEXAE
1) IR, T A b OVDHEIC K2 Cug0 EREODIERE & 3, 55 78 [RGB P SRk PR & THaSE, p221 (2017)
2) BREH 01 70EVT 7 )T 3 MKERPOBORE LB A5 REEEVEORI A -FHEROSH, BRFFATALIRARE, 66 ppl5-20, (2023)
3) Zhenghua Wang ez, a/ Controlled synthesis of Cu;0 cubic and nano- and microcrystals Cryst. Res. Tehnol. 44, 6, pp624-628 (2009)
4) FEES, [BREATO%(E 18 528 0 L1077/ L AR EEE], A FRFEE M AFERE 515, 5 15, p32(1991)
5) gnARFED, ey L/ BOERE], ARSI LTS, SAEE 1, pp2-9(2018)

6) H AL P2, EERERIE, 55 3 hit, 8 % p1524
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Na,CO; Z AL BB R ER(ShoS:)DIKEA G~ T 2 I EBRIEDAERD ~
BRI T B SR (FEHD)
oW IR E: + OFURHEY « oft FHIA » M HI3E - IAASIE - Hon AL
YL - HEFTELE - A SR - SRR

(AR E]

BRI PGS O T2 GE L THAE S 4L 5 B2 95 (ShaSs) X F K eSS EEH S b 2 & TR
BINCHA TN, ZOREBERDRMEHTH D, £ 2T, NayCOs & AV T HEZZHE D Fifl il & KEVG
FRACELD $LATZ, FF°, Bl CIE—OMREA Sh B L., Z 0L /o Fokk 1
R LT AT MEE, Sb & S OKEAVE R THE D N LI X T/hE o7z, £72, 0.010
mol/L DAKY Y NayCOs i 2 T S MRZZHLDS 87.3% LR L, Ml LI E T ZNEEITENT AT R D
FEEBRE LN, I BIT, BREREZ 2 512 L CTH YRGS XITFTEF R b7 n—7,
T AT MIZINE S Ro T2, HEo T, Sb & S 2B DKEERRIT X 0 BELHE O #E i Al R DML &
. BIRED NayCOs &MV RRRIEFR TR ZNFEIZT N T A7 MEIERIEN AT D &5 2
LD,

English abstract: The Ichinokawa Mine in Saijo City, Ehime Prefecture, is known for its large
stibnite crystals, but the cause remains unclear. To explore this, stibnite recrystallization and
hydrothermal synthesis using Na,COs3 were studied, focusing on crystal size and aspect ratio.
It was found that the hydrothermal synthesis of Sb2S3 from Sb and S was a key to make crystal
growth and that higher Na)COs concentrations produce crystals with aspect ratios similar to
Ichinokawa's. These results indicate that hydrothermal synthesis with high Na>CO;
concentration and short cooling time leads to stibnite crystals resembling those from

Ichinokawa.
(MARBER]
2 )| ERR I EEABDH 2

RERIR ?
NaC0s 0.00 mol/L IEFB%FE‘*] 2 ERR
KEER IERILINEEST % .
ERRERE
R LT AN *NayCOs T FE !

KEERR>BiGm PR EER GEL?
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1. Ex LB

R R PE SR THICH B T Z)NFE I TIEDD TREOBZILNERAE ST 2, BN L
TrFEY ((BFX:SS;) THD, FELILTEN L-MEZINE 1 m IZET DR E R
B CHY ., HRMICHELTHD D, Mz, T2 IFEEZIII R OEMEEIC BRI TEY
BRZA XY 2O BB EMEE CTRRSN TV DL (K1) X, i) EMLIOFTY
ERZFEMEECTH D, Ll MZEEZILOBE RO BERIZFITNC KA CTH 5, I
LT, ZERIZILERDTRA L TR EI SN CTAERT 2 BREBVKMEILUR TR SN D Z E b
TW5a (K2, 3) Y, FexIMTo=HATHFZETIiX, NaCl & W2 KEVE R T Z) O H Rk
ERVRFED 0.010 mol/L THIEZZILNER LT-—J7, EiIREIZ E ClASREE DG i o kB
EELZ L., @IBEIZETH NN ERZL & MTEEN - BCIREE S22 0 D, 7= 72 RO R
DEFPMETH D, Fox DIATHIE TIL. SbS; DAL & BT D EHR I T -REN R &
NTEHT, MIKRE TR EERBIERMORBIZOVWTELE L TWARWI ERRETH
STz, FIZ T, AW TIL, Na:.COsZ W= KA RL & FfE a2 rZE A & LT,

Kl % FOK PE SR

27 /?*A\)

Y“/mﬂﬂf’ ‘
#8223
IR

M1 mz)EER M2 &iF&ERIR X3 ZEUKMEILER

2. Ak

T2 TEL- E BN 2B A2 ERTHET -0, KEEIEEEICL, &G
TRl KEVE RRIEE VT, KA EBEREIT T, T, AT L RET TR Y
MO IR DMHEARIHIHEE S &7 FF L Sb 721 LHL SeSs & FIE DRI L7
Na:COs /KB & TN E IR EHIAILT 200°CT 1 MRS, 4 72013 8 BRI T=IR
FCRRIESE (HM4), 728, 200°CIZ1R - 7 BFE 2 SO B . BRI 2 72 BRI 2 PR
M&T 5, I, BFONTZEREEDND SbS; DB 21T 7=, e T/ bNT-REZ Al
L7k, =& ) —v, T8 N ALK DEDDORIBE L KGR EEIT 572, CSUAT X DRKIED
SEBLO, BETOABIZLDKEME N OREL-%, O ) —/v, 7T bz LB
EY) - KobrEEIToTo, AEEIORHMEIL, EFRFFIC KX A2EENE, X BEITHECLD
FEEFEDRIER L ONEN D OE &, B IAMEE - RSB L 2B E AT 7=, £,
BHNI-AEEO SEM B a2 RE L, BEAEE Y 7 b Image] ZHWTT A7 b He7p Eibdash
EaRE Lz ?, 7AXY MU OE /IO ET 5, 1 DORMIZ O XS 360
DT AT N ZERIE L, T2 IPEMEZIICE L CTiX, 50 f[HoEHIB L CllEZ1T- 72,

(k#E ] Sb : 0.020 mol RGEEH
S :0.030 mol

(FE#E5]Sb,S;: 0.010 mol RS0y

Na,CO,:12.5 mL (Z2RDMEEER)
0, 0.010, 0.30 mol/L
SHE: RTULA
(ZRDsMElE R E) ‘ i
4 Sh:S:DKEER RBREE K5 V7 b Mmagel] [k D542
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3. EREEBE

(1) BRIOBEESR EKBAR (RIGHR: 18/ BRI : 4 B Na,CO;:0.010 mol/L)

FP BELHLIERICOWN T, FliKD & X ITHART NayCOs Z M A T2 KBA R THE L&
B O TN E < . BOGSMEES =t B2 bD, AT, MoKt TE N
R CIX B 2EHE D — S FAREE L C Shb 2VERR L TW2 2 E M S L TEIT BN D,

WIZ ., SEEFERT A R T 2T FMEHICHOW TR, B ORI RIS -
Dl bR 2R U, 2 EEZILD T AT N 104 IZTffVWTuni=, Zhbo
T EMND RIS RICEBW TR EZZIL O G £ 0 & KEVE RRIRF IS 15 B 7230 O 5 93
LR T BT AT N T2 IPEBZHNZTA < 2 ENA LM/~ T2,

flioK KEE R B
6 KEEHEF L BERAHO SEM 4 (RIGHER : 1860, FBRER : 4 BFRE.
Na>COs : 0.010 mol/L)

OP-06
16 s 150
- —o— Na,CO
e i; X NaxCOs s
-+ i & —o— NaOHY
o 10 f | ® Naono g1 ‘
¥ g ia ( —&— NaCl?
Pri 6 E = NaCP?
50 ftiK
7, o sk
B
2 L
0 - 0
0 0.2 0.4 0
i=E (mol/L] FRARY R

IS X iﬁiﬁfx P
B8 FHTRART bLmRE B9 7ARY FHEMER k45 L(0.030 mol/L)

() BRIKBRERKITH T ZHRBMOLE (RGEH : 158 NaxCOs EE : 0.010 mol/L)

MRS 2 < Uiz & X . FHGRE G A RS0l F Lie— . T 20 hHAVI

K< Tpote, WM A E< T 512 SRR EIMEE ShD L E L BB, 20
DRE AR DI, J N

*3 BRERBEARRARICSZS5E

x1 EREHOMER - ETHHERE - TARY FEEFEY (NaxCOs : 0.010 mol/L)

s ik IKEAE % HREds | TH2NgsILPE
BEZGEINE (%) 62.2 87.3 80.3 -
Sb (%] 35.5 12.7 19.3 -
M7 A Sk S
TR YA A 6.3 9.2 4.1 ;
(pum]
SEHT AT N 4.6 7.0 3.8 10.4

A 4 ¢ 8 IRFfH]

SRS T A (N 7.04 4.40
(um]

ST AL B 9.23 7.00

Q) NaxCOs BEMNERBRICEZ 55E (RICHEME - 1:8ME FEEEIFRE : 4 BE)

7. 3 212 NayCOs 2% % 0.30 mol/L |2 L 7= RS B 7= A RGREND SEM 1405k &
R, AER, —EBOMEZIL CTIIRE <FEdbARE L2y, ERREE YA X2 IE ERE R
TR RSN T2, —FF. T AT FHIZOWTIEEBEEIZFEREL RoTUWE, £
=T FATRRGE TS B VT BOSIREE R : NaOHY % 72 1% NaCPR D &Rt BE & higehist L7z (K
8. 9), NaOH DA TIIEm ML IZ &7 A7 M Rz KX < | iz )l FEREZEHL
o b@Enor, UL, iZ2)IC NaOH DIETEEZ R T B85350 < | KIRBRES CRIEE
DIISINVE U T L 13E 212 W, F£72, NaCl DS TiL, @RI ET A7 FEEH RN

T U BEZHEAE S O 5 OfG i D R 2 FLE L T 2 NPEEMZEHR ) 51 &> T,

T AT MDD A RT T L0 DH  NayCOs DRI TIET AT M AN S 72l dhds /s
Wiy RERBDODHENR L 2o TWe, TZIOMERZEEZX D & BUKDEHOK
B AW LN O mWRIREEIC R o To S HER S LD,

£2 NaCO; BRENMERRRICEZR S2FE

M 0.010 mol/L | 0.30 mol/L
WG (%) 87.3 78.0
W RE S X 9.2 8.4
B7 0.30 mol/L Na;COs S0 SEM & (um)
ST AT N 7.0 9.3

K10 &t SEM & (8 BREIfEE)

4. FERESERDERE

AWFFETIE. Na:COsz FW - il & ML HLO KRB R EIT o 72, T ORER., FiEd Tl
— D SbaSs7y Sb ITHFEE L7, Tz, ARIGRIZEBWT, YA XL T AT MNEOBLA
MHIE, KEVE RO BRI TR LI OB REBRICE L TWD EEX NS, £70, K
72 0.010 mol/L @ NaxCOs T b IEZHLAY 87.3% 4% L. 0.30 mol/L D &\ Cldfiz I pE
WELZGLDT AL MWz, £, BRIRREZ 2 3510725 LEWREREIEH £ 0 21k
Liginotz—07, YT AT MEBN/NEL 72D LW BARERN GO0, DLEND,
PGS LV Sb & S OKEA RS ZESL DR 2R L, SiRE SRR N EWZ ST
JNPEMEZFLZ DR DMG DAL D & W YRGB ED O DS - 72,

SHOBEL L TIE, NaxCOsD & 572 5 misEOKEE RS, FVOBRIR R 2SI 2P0 O FG il
IZEDE DR BEEZDONPHALNI L TWVE 2L,

5. HiEF

A ED DI2HIZY . (EN) WE - MEEEE O TiEF 2=y b (b LI
1) 1ZE BRBRDOMEDO T2 W EEE Lz, ZoHE2MED T, ESELE L ETFE
B

6. SEHK

1) EETHEBEERZES T2)IIAREE (2021) “iE/#L & Hak".

2) FEATRRP ©(2023) NaCl & FV 72 SbaSs DAKEAG e~ TH 2 )| PEMEZEGE DRk % B 5 ~ .55 18 [A]
ERb® S 7 Rary 7 A b,

3) EEFR (1961) KA L DM DOER ExE429,216-222.

4) J\KHBFE ©(2021) SbaSs D IKEAA B~ i 2 ) || BEMEZ2 81 F K AL O IR F K ZER L D4

==y
~

B~FISHERILFET T RaryT A b.
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KERIEEX (D) 204 FERKICEITA AT RAEBOME
EHWIRIEH e (A ARE L)
OWEE ity - OFE Wi - &l ™

[WFZetse]

AKERLEE () 2 2 A ROERERCHEA LI — I —OEfIL, HETEE2 LS R A
FT5H, ZOBGT, EREBREFICITMONTHDEN, FRKITIZ- &0 e ST
W, ARiFgETIE, @ Te—d—KmEOERFRIK L 25 EWEOFRELFE . @ Te—F
— KR A~DOFEEOHYE] . @ [EM~oaffettoiEsk) 2 HE L=, #FEOREE,. O
— I —JEmDEAIL. BbKB{bEE B-FeOOH N4 T ARKED LT 7 —/L K Si-0H & kFEfE

BORIHIKES ., LFRAE L, BEZTEKT D052 &, O ERL, EEREEL,

B —JEEOmEE, Bk (D KSR OREILHTL 2L, QA7 Y 2—EF2E0TD
L TERREOTRET LI 2R L,

English abstract:

When doing an experiment to produce Fe(OH)s, the bottom of the beaker used was colored in yellow-
brown with thin film interference. This phenomenon is well-known, but the cause has not been clearly
studied. As a result of the research, the coloring on the bottom of the beaker is caused by B-FeOOH
forming a thin film which is chemically adsorbed with Si-OH on the glass surface. Also, the amount of
adhesion is proportional to the number of experiments, the area of the bottom of the beaker, and the
concentration of the FeCls aq. Furthermore, a variety of beautiful colors could be obtained by coloring
the screw tube.
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1L.EEZLHEW
KBRS = v 4 RiX, WhIE7K 50 mL (2 1.0 mol/L AL Sk /KIEIEZ 20 mLiE F 452 & T
ISR EOG & 0 ROS AR Z 0, AT %, FeCli+3H.0—Fe(OH)s+3HCL......... [1]

ZOEBRIT, ERAEFTIIERERE L TbRTRY, ERZICIIHEH L e — 0 — D KR A
Rl < (1), BaIXZ OBIRICHE ARG, SRS 2T~ 7208, PR fiIson
o T, FZTETFEDIZ 2.0 mol/L HEE, 2.0 mol/L KE{LFT N U AZEMAT- & Z A5
TR L. WIRITEBAE R LTIZ([E2), WROANLEAIZFLEY TH D LE X, Felll
ORIV G35 Ku[Fe(CN)] Z M2 72 & T ARGFRILEDPHER I NTZ([X3), 2Dl kv,
B — 0 — &R D& AL F YL DM E TH D Z LITER TE T,

: A

2 HERRIZ IR LTI 3 IRH GBI
FROFRELD . SHITHA T FYLEMN ED L D RMWER DN, EDOL BVOENFHE L

TWDONERICR D, O Te—h—EEOACRIK &R 5 EWEORELEE . @ Te—

A—EH~ONEEOHE] 2 AL Lz, £z, T ANBMBELZZIGH L, @ IZEii~0

ATREMEDER ] $HZ LB HE Lz,

2. Hik
21 Y—p—EROERRRE LR TEDEORE L
21()EEHEDORE

KERALERAI) = v A RIZOWTSCERE AR & 2 A KEBLERII) = 1 A NIIBiKHE A SO %
L, RV ~—IROERTH 2L KELERFeOOH 12725 C MBI L= D, S LICHRD &
FeOOH (Zi% a, B, o, vy EWoFEANRNH Y | kA4 CUAFET COMEIZ L >THEL D
DIEP-FEOOH TH D Z LR TE 723, Lo TAROE—h—KHOEREZFI X LTWND
Fe'{lt &1, p-FeOOH To 5 &t a 3L Tz,

B-FEOOH MNART B 7= OIZIIKEb#RAI) = v A Rofliz Dy & EemA 4> Clm ) @
2ODFKMENVLETH D, b LAKEBRLEKA) 2 11 Rz Ty & A 4> Cl ] 2K
TERMECHERL, E— b —EHOECNEZ LR TIUE, BE— I —KEOEGZF &I LT
% Fe'Yb&W)13L B-FEOOH ThH 5 LAt T& 5, £2 T U L) . k142 Cl /e L]
DEMTEREIT- T2, B, KL E—h — % B CIEfR S, KyFe(CN)s] & VT, &
HOILE DA T B-FeOOH Dff 25 DA 4 S L 7=,

21(1)D e L) &Ecor—h—EROERDHEE

WK 50 mL 12 1.0 mol/L HiAb 8k /KK Z 2.0 mL i F L, Bk L7-KEMb#kA) = v 4 K&
TR = =2 L, 24 R FiRICEE Lz,
2.1(1)Q MR A A Clr 2Ll FFETCOE—I—ERDOERDORE

()T LT A A2 2 B0 B KBR BRI = v A RYAHK 50 mL O A% NEA L 7=,

(i)#BHE 7K 50 mL 1T 1.0 mol/L AEEEER(IN KSR 2 N2, KELEI) = = A REEp S Ei,

(i) PP /K 50 mL 12 1.0 mol/L Ft k(KR 2 M 2, KE(EERA) 2 7 A RE AR S w7,

FEBR Fe(OH)3 SN CIr IR H
2.1(1)D O X O X
21(H@ @) O O <(BHTIC & 0 BrZz) x

(i1) O O x(NOs") x
(iii) O O x(SO4*) x

£1 FSEMICBTAMEOEE

FERIIER 1 DL H T, B-FEOOH DARLMNZEDEEE— D —EHDERDOFRMEL 2> TN 5,
ZOZE LY, AEOE—I—ERDECEZLIEEZ LTS FebAIE, B-FEOOH ThH D &
R CTx 7,
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212 EEETHEMEIC L DE5BHOBIE

E— A — R OECIT, ¥R ED XD TR S 72D, B-FeOOH M3 R IZ
MELTWD EERTZ, £ 2 CEEME MBI K> TERETOEE L TWRWE—I — K
EEBRBEOEO LI - — K AR L, kLT,

»

R AT

B4 Al /o) L EHak )0 v —h— K X5 Bz

FEFIIK 4 O X H 12, EBRETOEGA L TORWE—F —JEH CTlE% < DM A HERR S =238,
EBRGEOER LI E—H —JEEIZE SR> TV, RO ©—h —EfmD &AL, p-
FeOOH RIS E T2 2 L ChlEEZ b B8 Lz, £7o, B M Ikl 2 &
Z2fkRE (6.7x107" Pa) THIZT 5, EZZRECHBELRNEET 2581 3IWBNEN R I D 9
23, AR EZEALEL Rt TR O BEE IR S e o 72720 (X 5), LR D B-FeOOH (F &' —
A —IEE DT AEKm LALFWRAE EFREE) LTNWD I RIS,
2.13) fIEWMREOHE

E— b — KR OB OIHMEFERELFER)TH D Z EWRB SN, T2 TH T AUSNOME
DR THEREITV, BT I0MHNDT,

e HT A 7' AF > 7 PMP) &g (8)
DA O x X

£2 FMEICBIL2EAORE FtahHD >0, Hal Lox)

FERIIR2DL IR, HTALANDORBTIIEO L T, DI LD I OHRIT,
W7 AFKME B-FeOOH & DRIDINI L > THETHEDIE L W) Z N TE 7z, 5
EEEFR— RIS IR SOE L, WA ICHAKGBEZ A Z 2 gL 0, T A
REIZIZT T /—EE Si-OH BWIFEL TV 5D, D72 EDEREIX B-FeOOH &+ 7/ — L3k
Si-OH DALZEfERIC LD b0 THhH EEL LT (K5)

o 0 o [ <|> o
{—o—:le—o O—FIE—D—FL—D o—Fle—o—-'G °—T'? T-T'°-T'T T-Fe'
l\—Je—o—FL—(I) Hfi—F’e—c—F‘e—l—H ——Fe O —Fe CII =G it S ey
e T | "BFeOOH. |
7 o BUOKEE, o T I W i
H
H—O—Je—c—|—o»H o L—O—F‘e—(‘! H'T_T_O_T_‘l"" ‘;’_T_"_T_o
{~o—sle—¢i) H—(L—Fle—o—Je—o-H —t‘:—r’e—o—ﬂ O H O—Fe—O—Fe—0 H-0—Fe

| I i | R | —H
PPt + T, G
(i Sremmniar's T arwm—m <3 LS S S —
T T T L3 T [gfo— Si— o0 ——si —ﬁilﬁ‘ﬁ

gl —— 0 — 8] —— 0 — i

X 5 B-FeOOH & ' 7 A DL FAE S

22 E—h—EE~OfEREOHEE

(B2 EBEICHE T 5 72O E 2 v 72, 510.5 nm CHEALSEIIN) K IRIE OB % 1F
% L7,

22(1) FEBRE¥IZIHIT B B-FeOOH D5 &

Brih s PEOE—h—F5FHICONTENEN 1 ~ 3BT OEREI T, FERIIR6 DL
2L« PO E— I —IZBb b T EBREEL & A EITIAIRERE R LT, ZOZEND AT A
ORERIBIZE ST, 1 RISV OMNERN—ETHDH I & &R L,

22(2) E—XI—0DOEHEEDEVICL S B-FeOOH D& E
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English abstract:

Concentration Cell uses two electrolyte aqueous solutions which concentrations are different and the same
metal of electrolyte's cation as an electrode to get electro motive force (EMF). Unlike Concentration Cell,
Pseudo Concentration Cell uses metal electrodes which are different from electrolyte's cation to get EMF,
which moves in on opposite direction toConcentration Cell’s. In this study, we tried to reveal the mechanism
of Pseudo Cell, and focused our experiment on the reaction of positive poles on salt bridges and electrode
which have capabilities to receive electron. Having made cells and repeated comparative experiments over
and over, we found the tendency of EMF depends on whether there is an oxide film on the electrode.

According to these results, there may be a relation between EMF and oxide film.
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English abstract:

We have succeeded in dispersing fullerene Cep in water using "Japanese bush warbler droppings," which
have been used as a cosmetic since the Edo period. This method does not require any special equipment, and
the water dispersion of fullerene Ceo can be easily prepared only by physical grinding using a mortar. By
extracting fullerene Cgo from the prepared aqueous dispersion, the mass percent concentration of fullerenes
was estimated to be about 0.20%~0.47%. This result suggests that the aqueous dispersion of fullerene Ceo

prepared by utilizing the powder of Japanese bush warbler was an extremely high concentration of fullerene

Ceo compared to ordinary cosmetics containing fullerene Ceo.
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English abstract: We invented the Green Bioreactor (MBR), beads of euglena and other microalgae
immobilized in calcium alginate that absorbs carbon dioxide. Surprisingly, when the MBRs were supplied
with carbon dioxide or cultured with yeast or sugars such as glucose, they became greener. Chromatography
revealed this green color to be that of microalgae such as green algae, since chlorophyll a and b were detected.
Also, when we put MBRs in our tanks, they increased the amount of dissolved oxygen without polluting the
environment. From these experiments, MBRs we developed are expected to be used in water as carbon
dioxide absorption balls because they photosynthesize without externalizing the microalgae inside.
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