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ABSTRACT

The development of new materials for the energy storage purpose has been the
mainstream research topic for the scientists in the last decade. In this vein, the active
materials for lithium batteries and Li-ion batteries are of interest as they are portable
energy storage devices with relatively large energy density, long life cycle and low
environment impact. With the preliminary research, people have realized that besides
the capacity and conductivity, the porosity and surface area of the materials are also
critical factors which may significantly affect the operation speed and cycle stability of
the battery. Such discovery suggested the potential of porous metal-organic frameworks
(MOFs) of being elegant cathode active materials for lithium batteries. As crystalline
materials, the outstanding structural stability of MOFs leads to a low risk of
decomposition and explosion, which makes the MOFs favorable for the battery
application.

The known examples of MOF-based battery materials suffered from a low capacity
issue that arises from the redox innocent ligands of these MOFs. A facile strategy to
increase the total electron uptake capacity of the MOFs is to introduce redox active
functional groups to the ligands. With this principle, our group synthesized two new
metal-organic frameworks with 2,7-anthraquinone dicarboxylic acid (2,7-AQDC) and
2,6-anthraquinone dicarboxylic acid (2,6-AQDC), namely {Cu(2,7-AQDC)(DMF)}.,
and {Mn(2,7-AQDC)s(2,6-AQDC)(DMA)¢}... These MOFs exhibited redox activities
on both metal clusters and anthraquinone ligands, which is evidenced by in situ XANES
measurement. The Cu-MOF possessed an initial capacity of 147mAh/g, but the capacity
rapidly decreased within 20 cycles and stabilized at ~105mAh/g. The low efficiency of
Cu-MOF may resulted by the insufficient Li-ion extraction during the charge process
due to the poor conductivity and Li-ion diffusion rate in the Cu-MOF. ™! Meanwhile, the
Mn-MOF exhibited an initial capacity of 205mAh/g, which is significantly higher than
the commercialized materials, such as LiCoO, and LiFePO, (~160mAnh/g). The 50 cycle
battery performance test indicated the Mn-MOF exhibited unprecedented recyclability
while only ~5% capacity loss was observed within 50 cycles. With in situ PXRD
examination and solid state *°F-NMR result, we realized that a new mechanism for
cathode active materials was illustrated in the case of Mn-MOF, in which the anions of
electrolyte was intercalated into the framework during the charge process accompanied
with Li-extraction. This mechanism reduced the ion intercalation number of
MOF-materials and therefore increased the battery efficiency.

REFERENCES
[1] Zhang, Z.; Yoshikawa, H.; Awaga, K., J. Am. Chem. Soc. 2014, 136, 16112.
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Jun Harada'?, Tamotsu Inabe>** Hsiang-Han Tseng*, Sandrine Heutz*
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ZOFERM S Co(tmp)ik, FEFIT/N S WIRREIER) 2 2 EAER 2 FFoME Ch 5 =
ENRR I NI, T2 T2 KIZBITD Cottmp)DRéft & 7 U T B L & 2
% (X 3), Co(tmp)DRELERDOBSHRIFIEIX S=2~7/2 DFEIZH VY, —RILEHNIZE
WTCE) 4~T7 3 F- D=y P TAEUDPATRIREBIZR > TWD Z LRI END.
CoPc 23 SRR F 721X MR T D DIk LT, Co(tmp)iZssfdt: poAH ALVEH %
BT ERHELMNIRST=.

A Tl a3 L UB-CoPe D i i & Co(tmp) D5l il 2 i § 2 2 & T, 7
BEtER e R AAER A2 R L2 A D= XA\ Cikim T 5.

0.10

o 1.4 o |[——s=6
12 — S=11/2
0.08 = —— S=5
o Eos —— s=9/2
< 03] %@M S=4
gooe« o Eoe] —S=7/2
§ o 04 — S=3
:ES 004 © 0.2 2:2/2
o =
0.0 ; . : . :
Q 0 50 100 150 200 250 300 —— S=3/2
xo.OZ | '..% Temperature (K) giilz
%"")»»» o C:J(tmp)
»)”””’))))»))»»)»)» 2)))0NNNNN)BIEERIIERNY 0.0
0.00 U= T T T T T T
0 50 100 150 200 250 300 00 02 04 06 08 10 12 14

Temperature (K) e HIKT

2 Co(tmp)fn K DW= DIR FE (R AF M 3 Co(tmp)fa RO & 7 U T B
(=D & (T-T

[1] M. Serri et al., Nat. Commun. 5, 3079 (2014)



1P033
VF o LT7HaLT =T VO ERE T AW E Bt

(REACRRE B 2R, HALRZ SThb )
PASERE,, AR FEAR®, AR I, BB, U EEYE, SRR T

Dielectric and Gas Adsorption Properties of the Lithium
Phthalocyanine Radicals

(Kumamoto Univ.*, Tohoku Univ.**)
Miki Nishi*, Masaki Matsuda*, Kiyonori Takahashi**, Norihisa Hoshino**,
Takashi Takeda**, and Tomoyuki Akutagawa**

(] Rondb R a2 B35 7 2 v o7 = VELRIIH A 288 L8R A BT 5 2 & T, £k
R R RT, TTh, TRV T VRN E RSN F U LT A r Yy
=7 vHhn (LitPe-) (Fig. 1 @) X, KRHFTHLLERT VAN TH Y . Monoclinic #iE
Do, fform B L Tetragonal #1E D xform D 3 SOLBA2HTHZ ENMLNTW5D, Fig.
1 MR T LI, Winb LiPe 23—
TEDH T WIRICA L » 7 LT A& Rk L
TWLR, TNTNORERAITR > T
W5, £z, xform 1IH T ARICEEE ST );b
EIVIADDLRESOF ¥ XVBIFEL

(Fig. 1 (@), BBEOHF®EZL>TPc 7V (b)
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IR ORI TR SRR 1> B> 3R e A o
REPERIIC LT 5 = 2 B ST S 340 e 320

W, ARBFSE T, Mott Mk (kT Har, B

BE DR xLiPe 7 VB WVHEH O LitA 42 O

)RR LB BSA L rform Mg ceekned o eform o cform

F5F v FAADH ARH R OF %7 Fig 1LiPe OO FHEE @), o, f35 £ U xform ©
5 LaAHME LT, fEJEREA (b), xLiPc @ cHfins & R (o).

[528%] orLiPc 35 X O x LiPc (ZBEH A2 BB 2GRk L7201 2, o LiPe 1800, B3 AR X AR ET,
IR &, xLiPc IZHES X MHEEMITIC L0 HHPMERTETWA Z L 2R LT, Bbh
7z LiPc XL v F® 1k—1M Hz OJFEEFER TORIRA v B —F o A% B2 N THE L, FES
B O AT > 7,



[#5 53 L B22] arLiPc XL > h® 150-450 K ([Z31F 2 EROIBEETMEE Fig. 2 (@IZR7,
200 K 2> HIREOHIIN & FFHEBEFROEMN & FRERFER R oz, £ 2T, Bz 72
fiewhz 278 L, FIRFEIZEI1 5 Cole-Cole 72 v b & L THDL E (Fig. 2 (b)), L% 230 KLL
FCORFEREMOFEEZ BT D58 AR E R LT Z 0D aLiPe (&R Tofmas AL U
TEBY., ZOSBRERBIEELTNWD EBEX b5, FEROEMARER RS mL< T 5L
BT HRERIE, R ESORHZLICEMTERLS D EbFE LR, LIEho
T, aLiPc 11O LitA A 0%, KR TlE Pe BBO TS REL L TV A3, 230 K 2L R iR fEik
TlX Pe OFLNZEH DIRWVZERN TERIIC A2 D . EBHEINC X 0 HigAE— 2 > s OB FHE
Eh, FEENBHREZ R LIEEBEZOND, S5IC xLiPc <Ly FOFEEFRMETIE, 200K fF
W BIREE O & LIZFHE B RO & AR BIl Sz, Cole-Cole 7'v » Finb b,
B&Z 200 K DL ETE MO HEL L7 Z &5, aLiPe & [FERIC xLiPe T LitA 4
Y OBIMWEIZ L D 0BBFET 2 L B2 bhd, PBEEEZ AT 5 LisPe ORYEA » E—HF v
ZHENS, A A MB L EARED 2 SDOREBRENRE SN TWDHB, B HIE, oLiPc Bk
O xLiPc O HFEGECALiPe OFENE, X512, xLiPc O AWAEREICEET 2iEim b At
TWETLHTETHD,
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Fig. 2 aLiPc XV v N OFERDIREKENE (2) & Cole-Cole 71 v 1 (b).
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Structure and magnetic properties of bisnitroxide compounds where the radical centers are
located close to each other
(The University of Electro-Communications) ONaoki Koizumi, Takayuki Ishida
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E O ENMEICTEE L C Bk L, FEEWIIKEEMZRIET2LEmE R LTS (¥
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W, 5T, 100 K IZBWTHBMENTRE IS, S 5ICZ ORI, BEFT=raexo R
[l L2 EET 2B AR 2T ICiEd 5652015,
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WTEREH 0.784, 0.765 cm® K mol' & 72~ 7=, Z Ol TV H 1 (S=1/2, g=2; ymT = 0.375 cm’
K mol) ® 245 D%E & —F L, KRR TIIRMLROBL N A ONTZ, Zhid=hraxy
RO FGREIMERIFIEAERIC L Db D EEZX 6N, BWHAEERRH L DD, HFIKIRE THF
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DALFRE LV . 53 TND 2 DD T T HVOIFAE L ARIRIZIB T D55 T ¥ A /U SR FH
HAER B S vz,

HEAL T 4 A= a 3T USSR Sh s & T —8 LW 2 &g FiuER
BNDRBINTNWD, IV T U0 a2 A=Y —LF25 1, 2 ORI OV T, IR T
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KTV, KVEWAR—Y— (FT7H LD 1,802 E) OFIHREZRET D,
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(1) T. Konno, H. Kudo, T. Ishida, J. Mater. Chem. C, 2015, 3, 7813.
(2) Y. Liao, C. Xie, P. M. Lahti, R. T. Weber, JJ. Jiang, D. P. Barr. J. Org. Chem. 1999, 64, 5176.
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Synthesis and properties of benzotriazinyl-nitroxyl heterobiradical
(Keio Univ.) oYusuke Takahashi, Youhei Miura, Naoki Yoshioka

[#E] ZEHZPLITVILTHHINUY RN T V=
VT H SRR BT BRI R T 52 LT [;j
ZEAT DL L bIC, BRAETHRELET S 2 LN I8
R T 5 (Scheme 1), MWFIEETIL, 2DV Y E:I
FUZAT U DAL R B O - A N4
BIC W Caam L CE72[1, 2], 0 FREMEIR 2R 2

T, MDA E L PO EAT S B OMRE sasotiazing] rodical (o) and o SOMO ot
FLLTHESNTED ., BIChFROREY v 7y UBLYPE-31G() (right).
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A PLEEA LT, 22T, ARERT N>R  2:R=tBu

3 = had e RERALEATRAL ALY ] Scheme 2. The molecular structure of
U7 =T HNESK L. F OIS benzotriazinyl-nitroxyl biradical.
DFH 21T - 7= (Scheme 2),
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Scheme 3. Synthetic route of 1 and 2.



[ SEEMT] 1 OHHE S Z CHCly/n-hexane 1R & VA1
ST IEARRIEIC LI VB2, = by FEMLIZA VA U F
U B EIFER—F i BICAE L WD b 0D, TIRT Y
SVELIZ DT NCEATEY, 7=V EFT7I NIV =
NBRIZXE L CTENER 62.4°, 12.1°A UL T 7= (Figure 1), &
oy 3T == VR E T R R T Y = VLS e MR EVER

RO
o
C

%2 TR 7 MMEiE & PR L T 7 (Figure 2), Figure 1. The ORTEP drawing of 1.

(b)

Figure 2. (a) The b axis projection of crystal packing for 1. (b) Overlap
column. Methyl groups are omitted for clarity.

[BEEBEIREE] 1 oE&EmZ A THRKNEZIT 2,

FEI T T 1T 7.15 emu K mol! T ¥ FNSZ L7= 2 DA%t
BT L D BEREGmT = 0.756 emu K mol™) & 0 &/ S W2 &
NH, 3 FRNOAE AL TR BA/ER N IX72 6
WTWAD Z RSB STz, IRER IS yfiiX 75 K T
MiRkZED, 4K TIRIEBe Loz b, bz BH L
Too MUKIRIKCTOZRENIIE ) ZVINVICL DD THDL LS
BT, £, gl EIXRERTICHEOED L, 20K TIEIE
¥ & 72 -7, Bleaney-Bowers 2 A £ EF /L (eqn. 1)[4]%
WCT 4T 47T 5, TOMKMHEERIL J/ kp=-
126 K, 6 =13.6 K & RFE® & a7 (Figure 3), HEi&E-faMEFARE R
SHEALFRORIM ., 45 KOV PO EICBI LTIt X R
AT O,

Jm/ emumol”!
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Shear-Stress Induced Spin-Multiplicity Transition in Nitroxide Radical
Spirally arranged along polypeptide a-helix
(Tokyo Polytech. Univ.) oToshihiro Hiejima, Kohei Karino, Shogo Itazawa Junpei Kaneko
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(TCENCIEfESED L, a L AT U w7 « T4 4 ha 'y 7 KEHICEA ORBURO 2 E =~ LT
(2% L C. PTPOLG TiZ 10mol% % T Z FEE S E D Z LT o7c (KM22M), £ 2 TAMF

N
\
CHCH,CH,CO-R N—O"
C
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Magneto-Structural Correlation in Salicylidene-4-(nitronyl
nitroxide)aniline and Its Chromium(V) Nitride Complex

(Keio Univ) OShin Nakagome, Youhei Miura, Naoki Yoshioka

[#5] VOB X ONCaN 2= v M E&ETe Y v 7HSE R,

N
Cl
TH MY TANNCALET D v v 7 B T ORE ISk T L \ - :;?
T TRVT AR ABE LTEEITS 2 EnmsnTn —) i

BHUA, — R STHE 2 TR T 5 Cr(V)N $5IRIT 2 IS nr
L— AL RO i S TN S, MRFSEE T, 4 fTiC : ( )—

NaT U EERLIZY ) FY T T =) &R LTS5 Figure 1 Crystal packing of
RERRAL Cr(V)N $51K75, Bk % BeikHiE % & 5 = L g R Didentate Cr(V)N complex.

7=Bl(Figure 1), Q\N’d
ABFECIL, HFH - HFATORE AR B L, @VKK:L
B RBEFRIMED= Fr=A= heXy FIUBAER 8

NZ
NI L 7= Cr(V)N 8514 1(Scheme 1) &k L7, Z OFML T @i:‘::ﬁg .
B L OB RO & BEEAFEIC OV TRE LTz, \©\rf®

[9251] Scheme 2 (Z6EV> 1, 2 A&k L7z, BERIID, 257 .
TR EFIH L TCC=EN=2=y FE2EAL L EZAKR LT, Scheme 1
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[FER & BE] XBHEEHT L 0 LIXZEERZERE T
E ) ~—tidiw & o T = (Figure 2), NONO Ui i H o
Cr O & E23 v BT 0.497 AT v (Figure 3), B K
T 5 Cr(V)N $&R(= 0400 A)X v b EL, HEME(=
0.490 A)& L % Cr(VN SR L oTz, Fio, =bhr =/
= haXL FOT T AFIEAIKEN, ADOREQRALE
VEEERTOTXRVTNEREBEEL TV, T
M R A ER RTINS, —H, 21F=tr=/1
=haXT RO NO LA, 7 kT A FIOVEMIAKSE & BT
LW a7z (Figure 4), 43 TR 70 2 B F1] 73
FHISND,

SQUID & MIE &L V. 1 TIXSCRBEMERFE BAER N FAE
THZ LRSI (Figure 5), ZDOZ LD, HTHICE
JHEJ/-T PN AE AN LR TH D Z L
MRE Sz, F£7- DFT #H5 (ULSDA/6-311G** for Cr and
6-31G* for other atoms) 75 &, _HEIERED TN LETH

53 TN D SREEMERNCFH BAE S R S iz, —J, 2

o F I CRBEMERIM BER 2 BB L TWVD Z EAVURE
Nic, TOZEE, B TORBINLTFRIESOMERE
L7z,

[

c=bhr= =Xy REEA L RN Y v 73R
Cr(V)N g8k 1 2 ARk L7z,

X ST L 0, 13T/ ~—iExE L > T,
* SQUID BEXIIE DORER:, 1 13 RBETERFE BLAE FH 23 B
Tholoid, 2 TiXy 7 E OB AIER R R S 7z,

(%% 3R]
[1] (2) M.Mathew, et al., J. Am. Chem. Soc., 92, 3197 (1970). (b)
M.Tsuchimoto, N. Yoshioka, Chem. Phys. Lett., 297, 115 (1998).
[2] M. Tsuchimoto, N. Yoshioka, S. Ohba, Eur. J. Inorg. Chem.,
1045 (2001).
[B1HA fih, %25 [RIEEREA L 75t hmas, 2P060 (2014479 H,
filie)
[4] B. Torben, J. Bendix, Inorg. Chem, 42, 7609 (2003).
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[ K 5 5y fiRRE 77Se MAS-NMR 512 K %

[Fe(phen)o(NCSe)o] D A & L IR EE D FH A28 388 & DT

(dEx - Beis s, dEk - BeEt 2)
OFA Kfir, JLm B2, 5H JE2

Interconversion of spin state of [Fe(phen)2(NCSe)2]
studied by solid-state high-resolution 77Se MAS-NMR

(Graduate School of Chemical Sciences and Engineering, Hokkaido Univ. !
Faculty of Science, Hokkaido Univ. 2)
OTaisuke Aoki 1, Goro Maruta 2, Sadamu Takeda 2

(F] g0 M EO—EHOEBEEZ 0 & H85RIT,
BN, JENCE > TAEURER LT 5, ThEzAE 71
A A —/3— (SCO) L9, SCOEEIRIZIZ, K& <471 CTabrupt
L gradual B “FEENFIET 5, HAY 72 gradual B I EHE &b Y
DFm ALY (HS) $SR LK 2 v (LS) $SADEEH & L TRl
TEADIZx LT, A 72 abruptB i st & o BAfE 72 — I HH
HAf% 2 1 O HS$HK L LSEHA DRI OZE M TH D, £/, ZNETD
W 5. abrupt M IZHSEEAR & LSS A D FH A28 Bl FE 3 < |
gradual M {ZHEW EF b TVWHO, “fhigkzFL&EET D
[Fe(phen)2(NCSe)2] (K1) %, Wlffe/e —RMHEBZEZ 32 &0
DroTEBNO, WIMAIRIZHE KT — A > BT 5 (K2) Z Enn, abruptHdSCO
A TH D EBZOND, AR TIT, MEBIRE T TOHSEEA & LSEHE AR DFH A2 Wik f %
At 22 %2 HME L, [Fe(phen)2(NCSe)2]iZ o T77Se MAS-NMRMIE #1T > 7=,

1. [Fe(phen)2(NCSe):]

3.50

3.00 3
S 2.50 — 2] <
S z ]
~ —_
v 2.00 > 235 K
ooE E 0
L 1.50 o @I
- ® -1
= T
> 1.00 5 3

0.50 -5 -

000 T T T '4 T T T

50 100 150 200 250 300 190 210 230 250 270
T [K] T [K]
% 2.5 T- T7 7 v b % 3. DSC F+—h

(1) M. Nihei, et. al., Coord. Chem. Rev., (2007), 251, 2606-2621.
(2) M. Sorai and S. Seki, J. Phys. Chem. Solids., (1974), 85, 555-570.



[5E8&] [Fe(phen)2(NCSe)z] Z SCHR(BIZHE > TAK L=, E Dk, Ak L7=[Fe(phen):(NCSe)s]
725234 K T SCO Mz 24 2 & 4 DSCHIEIZ K-> THER L7z (¥ 3), 77Se MAS-NMR %
7 hLiE, 205 K~303 K OIREFIFAT, o 7L 2B K0 llE Lz (g E % 57.3

Hz, #EHA#R#E 8 kHz~9 kHz) .

(#R] X412 77Se MAS-NMR A7 hLz7d, K4(1)TEAE =7 A BNV RBRE-S
XD EHNTND, EMEOE—2 L FRZOE—7 BRAEIZEHATWDIDIX, TIA—RAT 1>
7V X7 EBET DD, FID OB IAZBRLE Z S UEHRIHREEE O LR S E L TN D729
Thb, F7o, K4(i)EW)TIE, BARZMEBICE—7BNEN TS, K2 X0, FHIBIRE X
D EIRMO(1 ) THRATWD B —27 1% HS $85E 0, REHO) THEALTH D B — 27 1% LS $5ED
HOLIFE L, Wi, HS $&k & LS $5AOH AEBEHEIZOWTLLFO X 912552 L7z, HS
PR & LS $EAD B — 2 D7 h 7 Mk U CTHAZHEE N 53 1BV & HS $5K LS g5
NENICHRT A= RNy —7I28N 5 (M50), HAZEMHEENHL 72 DIZ20FENEh
DE—=271F7r—RiZ7zeh (K 500) , CH AL T—o2D7r— Nt —27275 (M 5@),
SHICHLS 2B LA LTe—oDE— 7 13Bx v — 712720 (K 50) ., DWiZid HS $8k & LS
BEADRERPE b SN2 — 2 R vy — BN D (M 50), ERILZK 4(v) TIEE—27 23 R
2TV, ZHUT, =703 EFICTr—RThY (K 5@DIRMEITHY). /A XicHmihTL
FoTWNLHEEXTND, 235 KIZHIT D EAHEE L, HS 85k L LS ko —2 D
7 b7 (%9 1600 ppm) 22549 105 s IS T 5,

[£E] abrupt & gradual O HREIEY 7 SCO $5ATH % [Feltzpy)2(NCSe)o] IZ DUV T A (Al &
[FEREDOWNE 21T o T AE R HS $5{K & LS SR B ZAHUEEE I 1 X104 s1~5X 10451 Th o 72 @,
abrupt BEH A3 A28 L FE N < gradual RIGERITIE N & STV 2728, abrupt BUEHA
T % [Fe(phen)2(NCSe)a] D FH H.Z5 #4356 FE 13 [Fe(tzpy)2(NCSe)ol 1 ¥ & B VMEIZ /25 & FHL T
Wiz, L LERICITHEWVETH - 7";7135?5\ WIFEMELIAMT b HS 5K L LS $5ROFH B2 Hus L
WD D ERPGFEL TS LB X TND,

A

HS (i)302K
w.aM\/VW —ro— HS LS|
(ii) 276 K l [ l I

@)
(iii) 257 K /J\M\ /\/\'\

A

#

*
juns]
Ly
(iv) 235 K(GREETS IS ) T s N e
SO AV g YA ety @ ?B?
N Nt
(v)214K Rt
WW /VW\ ®
(vi) 204 K
-
il . ;;' -t Ul @ |
3000 2000 1000 0 -1000  -2000 %Ik [ppm]
{2 [ppm] 5. FHEZEHLHEE DL Iz LA FEER
X 4. [Ef& NMR 2~<7kL NMR A7 kLA

(3) W. A. Baker Jr. and H. M. Bobonich, Inorg. Chem., (1964), 3, 1184-1188.
@) FA X, Ll B, B E, & TEEERRERS 2015, 4P050.
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DMRG-CAS
( )o

Theoretical investigation of magnetic interaction in organic spin systems and metal complex

by the DMRG-CAS method
(Osaka Univ.; Tsukuba Univ,; Hiroshima City Univ.) Takashi Kawakami, Toru Saito,
Mitsuo Shoji, Kelji Kinoshita, Y u Takano, Shusuke Y amanaka, Mitsutaka Okumura,
Kizashi Y amaguchi

Steven R. White DMRG
MonteCarlo
Garmet Chan Reiher

Garmet Chan T. Yanai, Y. Kurashige, Sandeep Sharma, N. Nakatani
Sandeep Sharma Block
DMRG
DMRG-CAS
Gaussian09 UB3LYP
Hybrid-DFT
DMRG-CAS
CAS (CASCI, CASSCF)
RO-DFT
U-DFT
(UNO) a
DMRG
Localize NO CAS Block

Sandeep Sharma

@)



(D.EB)

J
2
(Case 1)
(Case 2) 2
Case 1 cis-
bismethylene trans-trans-trimethylene m-phenylene-bis-methylene
L o
post-HF hybrid-DFT
DMRG-CAS VEC(Valence
Electron Counting) CAS(10e, 100) CAS(15e,150) CAS
(38e,380)
Case 2 @) MnV(t t 1)
Mn(IV),0,(NHCHCO,),
-87 cm(AntiFerro) HF, post-HF,
DFT (Ferro, AntiFerro)
UB3LYP -124cm?
Case 1 DMRG-CAS J
(L) Mn-0O2-Mn
(localizability) DMRG-CAS

o ®

4 4 | 0/0\.,3\./0\0
o
(= @f ® @f O/&gj\o

cis-bismethylene trans-trans-trimethylene m-phenylene-bis-methylene

Mn(1V),0,(NHCHCO),),
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A% Y =Y DA AL E GOEMBBPEOSA Ry n IR L L
T kR
(LERH 1, STHRARKS T )
Ozt T- 12, HAEM 12 BFIFZ 12

Vapochromism and proton conductivity on a charge-transfer salt
of a ferrate with oxonium ion
(Dept. Chem.!, Research Center for Smart Molecules?, Rikkyo Univ.)
ORikako Tanakal2, Masakazu Morimotol2, Nobuyuki Matsushital:2

[

INETREV IV UEKERTLIAEWRT 7872 —p1 LV o7 = REdD
WIR(E T R )5 72 2 B BEIICHEICEIT 5, o1 CT MAEMERICESY
PEIZOWTHHRTE R, ZOH TV Frbet ) V= A(Hbpy?) %27 7 &S ¥ —
& LT, BEARRIZ R > TB 3 (K -#- DDA R/ n I XL %" L%
FERL, 3 OOMDH 6, ZivE TARAEME AAMIZ OV CHEE S X BEEMRIT L
Z DR, FEREELZH LN LY, AE MR &R REEIH 6 02T o T2 fE
A O BRE X SREARET . BERIEZ 1T o 7o, ZORER, Mk, WA NN - )lF
BEL7=7a hodMbEahicEEns 2 Enmme Iz, INL-EREL 77 e kR
REX Y VT LRI ENPMFBFTEHOT, M TT 8 b AREHEIZ OV T H BT
DDA v E—F L AREEToT, TRETICHE SN TS T 1 b ARE
KOGEEX Y U T DL, KR F Y =T AA A0 BWVIEA I F Y — Ll
DKFBFRFBFEES LN TTHD, b LIS WL 727 2 F U BMFEL, TNMs
Xy U T ERUR, RO T e N ARER LI R R HIREFEEB NI TE B,

[F28r]

4,4-E ) P UFMBRIAK & ~F VLT = FEkADEE S U v MO KIBR ZIREG L
TRA AR vy 7 EaBEHEMHbpy) (HsO):[Fe(CN)g] Fiafi) Gk L, 2zl
BEAARICE b L TR EMEZ ST, Z OBEMEOERE X fEEfENT. SQUID I2 L5
B bR E (FNELYS 5,000 Oe, JREE#IFH 2~300 K), 2331 o B —& > AJE & 1T >
Too 2YEA v & — & 2 ZJE A AR Z BEAIRIE L CEMIZE&~—A M & v, JE
P 1 Hz ~ 1 MHz, {REE#iPH 220 ~ 320 K TITo 72,



R )

- BEEOMA, HBREE EH

KM AR ESIC S b4 LB
B, BICS 6 LT 5 & HEaic s
b5, Aetlzk, A% —L, =X
S =V WT D OREEATIC S BT &
2R L CRABMHICR D, BEaH
DOHHFER X B EMT L VA LN E 72
o T AR T O RERAL R B 5 2 B -/.%&a-@a}o@o
Bk, (Hsbpy)(Hs0)4[Fe(CN)ely T | b

bb, KL L, FF—T &7 Fig.1 fEOFHD c Bl iZ[X

B RE S TS, SERHEES Figl (SR, BEERN DS Fh—s— R &
Hobpy? b7 57 72 7 5 —— R R a @ISR HICHIE LTz, Z O/
SEMEFET D &SR OBILEIISMTHD EBEX DB oT-, L.,
SQUID |2 X B BHEABIE O B EAHITKBIETH B = BT, Thbb,
PREERIT AS DIRAE L THDHZ L aRLTERY ., SEEADBRLEIL 2 TH D &
BT ORB, XY, LRG0 [+2) SOEBMGOLFMNEY 2N LI
25, TNHDOREROMIRO—oL LT, XTITFEHRT I Lok T e h o
HIBK D F AL & LA RIET DL E2 NG, 2056 OMMRIT
Ha(Hsbpy)(H30)4[Fell(CN)gls & F S5,

BEHOERA VE—FUREE e

220~ 320 K (2 THIE L 72583 A by & . oK
Y E—H A KV 1E 572 Nyquist 7 -2.0x10° i : ggg E
7y k& Fig.2 1279, 320 KIZBIT i .. gggﬁ
BAEEFIE, 6=1.03 X109S cml T g45ﬂwF" ™

bt FL=pA-Tay bpksr, N o

295 K {30 2 581 i ) & ARIR A O 16 ALY
EERBCHE SR H D L ST, Soa0 ettt

FEME{L F L % — [ 205~ 320 K OO L
AR T 0.084 eV, 250~ 280 K DI >0 00 2x10°  3x10°

Z'0
IRLFHI T 0.63 eV 12572,

D W, RFEL, B 8 my R g2 BEMO 220~ 320 Kick
24 9POT] 7% Nyquist 7’7 > b
A =,
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