©
2018 2020

UCST LCST

Studies on Phase Separation of lonic Liquid-Molecular Liquid Mixtures with UCST
and LCST on the Molecular Scale

Takamuku, Toshiyuki

3,400,000
1,4-
(NMR) (SANS) (MD)
(ucsm)
(LCST)

Despite electrolytes, ionic liquids (ILs) are in the liquid state under
ambient conditions. We have clarified the mixing states of ILs with molecular liquids (MLs), such as
1,4-dioxane and formamide, and phase separation of their mixtures using IR spectroscopy, NMR and
small-angle neutron scattering (SANS) techniques. Moreover, molecular dynamics (MD) simulations have
been conducted on the IL-ML mixtures to compare with the experimental results obtained from the
above methods. Imidazolium-based ILs often lead phase separation with an upper critical solution
temperature (UCST), while phosphonium-based ILs make that with a lower critical solution temperature
(LCST). We succeeded in clarifying the mechanisms of phase separation of IL-ML mixtures, which
depend on the kinds of MLs and the alkyl chain length of ILs, from both experimental and theoretical
results on the molecular scale.



¥ X C—19,. F—19—1, Z—19 (38)

1. MBS AIOE R
A F U WRR(Fig. 1 72 £)E 100 °C LT THRISIKEEZR L 2EME TH Y | D TR IS,
PRV EBRURENEZR 8 BEROEREIREEC i&w%g%%oo_@tw ARG R kD
%ﬁkbf%ﬁéh TERRICHAREM TN TS, 7o, BRETH VRN DA A UK E
BT D00 T HRIE OREFEARIALL) 1320, =& 20, 4ﬁ/ﬂmiﬁﬁ®%é7w:—
wi@@f@< FERBIEDOR B EHIRAET D, EOXIH, A A RIE— 55 T-HIRIKIR G TRTR
ITREE T EFIC L VST 2% b & H[1-3], MASBEHEEIL=E 298 K LV H4 L&,
D UARWGE RN, A A RIET VX VR n 12 X - THEERS B2 5 = & 4 Bk < (Fig.
2). TIVFIVEHEAS X DA BEEE OEIRN A RETH D, FHOBER O B & FAIE, %zh/czh
=— N FYEIRIR & A A IR TIER . D BEDOA A RIEE I3 FHERIRNRS L=
TR » FFE A A RIRY v FHTH D, LIS T SO ITALAL I iofﬁﬁéo
Z OMSBER S A IS T UL BIWE 2 F OIS U T EASS THICHE T 5 2 E 2 -,
FRIZ, R CHSBET 2 Z &b, X A— /@/J\fxb\&/ﬂ&’%fﬁg\%@ik LCHFFTE 5,
L2s L, FEBRITHBEZ WE SBECIS T 5 72 0O FAEL TAE DR R OV IEPE &y o 72 58
WERT — 21T, BRI, 2R BESEE 2 B D02 R T VT VBHER NI T 5002
ewﬁ%ﬁ%4ﬁ/a TR & ORI EAEH O ERAFIESCIRIEE 7 T A X2 —F8 3O B HEELH
MO L72FEIRE & A E2,

H
K
/K \ /F F\ / T T T T
-~ —CHap, C Co 480
H:C~ N~ Cntlans 7 \ /ﬁ\ / \\)\ }(‘>*1 60
/\ /\ o \\ J o \q | CFyc00° 440
H H 420 n=4
400
nmlmTFSA PnnnnCF3COO é 380} 1 phase 11:8
360 o ",
)J\ ;;g ° 2phases(;
A 300 4 n°"=“jl=]2
wf T ey
075 08 08 09 09 |
14mo FA . . Yoz
Fig. 1 A A itk & 5 %ﬁm%@%L Fig. 2 C,mimTFSA-~ 2 R[]
2. HIEDBRH

AW CrE,  EEBER S YRIRIREE (UCST) & 72 13 T Bk A IR E (LCST) & R offi 2 O A A4 K
1213—’\¥él£{15z{2!i/ﬁ B DEEA D= X LB 5T LV THRATHIZE2 N ET D, 1
RERTIZED A I XYY T LRAF i IKFig. D ENEMIBET v a—LoxoBr o
%ﬁWU%TﬂW AR Z T2 e AW S, BB HE STV D, it\TxT%
WAﬁ%ﬁ/&wwgn&mk®@é%ﬁimfﬁﬂ &% LCST #AHS B % it Z 73],
LAV TR 5 0 DN 2 A A R AR — 5 F YRR IR A VA I O IR EE I K 54843 %@f
= A LEP BT D,

3. HFREDFE
AF IR E LTA XYY T LFRA T R CmimTFSA (7 V¥ VR n=2—12) &7 b

T T FINRAR= T DRA T L HAK PaaasCFCO0 % N, F72. A FMERIRIE, BiE TlE 2

nDT—7 )L THDHT FT Ra 7 F 2 (THF)., 1,4-U4 %9 (1,4-DIO)(Fig. 1), 13-V A4 x4

(1,3-DIO) e O /L 7 3 F(FA)Fig. )&, #%H TIIAKZIZEd% L L=,

(1) C,mimTFSA & PuuCFCO0 % &k L, FliA O 5 FHERIKE V533 xme Tor TIEIRIR & IRA
72

QFENZENDORARERICR L, TV 7w ZEIRM 2 WV CIRERIE L2 HIRGIREZ 8]
WU Tz, AR ORI K DMV (— ) & IR (CrEk) oA 244
ML THELE,

Q)ENIRCIBIEZALITFED A XV U 0 LB TR IRy T D IRIMIR) A7 b L% JIE
L7,

OIS CTIREE 2 ST RN B %w@%@%ﬁ/@m O3 TR AR B TR Akt
LT 'H, C, F NMR JIE 1TV, BN ES L AWKy O EFE LR 2B L
72

(5) A A ARy IR IRIR A VAR KT L CL RIRE G gs % J-PARC MLF (73 U sy
k) 1% B D TAIKAN 73 25 % O 72/ vk - EGEL(SANS) I E 21T - 72, JIEIRE X, 48
BUZEEDWTERE L, HZBHERE ETE Lz, HEINT- SANS 7'r 7 7 A /LZx LT,



Ornstein—Zernike DA KD 7 4 v T 4 > 7 &4T W [4].
ELRZ MV g =028 D EGELIRE I 2 0E LT,
6)EE I @{mﬁ?ﬂt%7 7y b LT, MHOEEA S =X L% 3D-Ising £ 7213 F %) (mean field)iZ
7 Z A53F L[5,
(D YN & DA A EIEA o, oAt d v, FIEESFDI 7 a 2oy 7 A
EREGONWC L DAY Ra y 78y 5 A K — %%@rﬁe&b%m SEED A = X W hE 5
L7,

4. MR
(1) CsmimTFSA- 7 v =—F VIR AR [6]

TINEERGTHAIX VT LRA L WK CmimTFSA & 3 DD Y27 vx—7 /L THF,
1,4-DIO, 1,3-DIO & OIEAIRAEZ SANS, IR, NMR K UMD /ETHEIMIL7-, 2hbDy 7 nxz—T
ViE, O JRFDEFHEMLE LT RF—% Dy =200, 11.8, 14.8 #/1~¢, THF ﬁ‘%o%ﬁu\ﬂ? it
M2 FFOR KX MEX RV, —J7, BRT-E— A 2 NIy ORFREDROIEE 25 < |
THF 5.84x1073°> 1,3-DIO 4.87x1073° > 1,4-DIO 1.50x10-3° CmThHsb,

298 K {23 \\C THF & 1,3-DIO IX CymimTFSA & &3 7 1 = —T7 )LE /L5503 oy #H TIRA L
N 14 DIO & xm>~0.903 THEFEY ﬁﬁﬂmxﬁ b, BEARF(EWD AT AIHE R THF &
1,4-DIO SZ(Zxt L CHIE L7= SANS 7' 7 74’»75)6/% b 0711‘95'5]%&72%/1/ R oxm (2R L
T7na vy F L 7-(Fig. 3) 14 DIO % CILIEFIEAEE NI > TR —IRAWENEL< 25 2 &
DN D, BB Z L ICEE VSR THE T 5 THE +TMHE§E§ iTi’J RIRAER LT
b, Em?ﬂb%ﬁv\if%m\ 1,3-DIO & Tl& SANS JIIE % S T X TV, /E"é DARE)—
1%, 1,4-DIO > 1,3-DIO > THF DJEFIZKE W EEZ HLD, IR ° NMR, MD {EDFE RS &
Jax—7 )Ll Cmim' & O EERH O I P RE—RBAMHIZHEG L TWD B2 bk, T7
B, THF BNicbA I 4V U 7 A8 H B ICKERBE LT <, 1,4-DI0O OKZFEE DD
W, ZTOZEIZiE, vruexz—7 0 FKIFOEFEGEMERENY TIER, Y uex—FT 01

7T AE =Y A X HBEREE #

e A TFSA- & O ARG EFE L 10,0
TWb, V7 n:n»——*fzw\%w % : b4 1
U LB EKBRESTDHEDITIE, BRI 8.0r 7
WEW%bfhéTﬁA%/7ﬁI*T 6ol = |
ST L CREE S 5 2 e < 7 *
M%T%é V7 a = —T Vi 3OR R 40k ® . i
FE— A2 FHBRRKEVIT E TESA™ & Bk » s e
T WG A EAER L9 < | 1,4-DIO (% 20, o Thg,
TFSA- &l b8 SHHANEM T2 L B A5 N ® 14-DIO-dy]

ns, Lmiof 1,4-DIO X C4mimTFSA
ERE—ITIRA LT,

0.8 085 09 0.95

1

Fig. 3 CymimTFSA-3 7 o T LR BARE[6]

(2) C;mimTFSA-1,4-DIO {BA K

Fig. 4 |Z C,mimTFSA-1,4-DIO % (n =2-8) DX # /"7, 7 /¥ /VEHE n=2,4 TILHEIK x1,4.mo
(AR TEIR MBI S 7223, UCST & RWE3 2 &1L T&E D572, n =6, 8 TUCST MM
iz, TIVFVEEHE n OFE & & HIZ UCST AMET L., MR 705 2 L35, Hi
HTRLELIIT14-DIO IEA X4V U T aggL éﬁwkﬂeﬁ*/\%%ﬁ}z#é EIETERY, 14-
DIO 13 F(Z Cmim*' D 7 /L F V8 & D43 71T C,mimTFSA E{RA L TWA Z L as, T/Vi'v/leé
Fon O & L& BITEIRIERNIREG L3 < 70 0 IERRER s 03 5k < fiéiﬁ%ﬂa“@%é LB,

320 T " T " T T T

310

0.|96

X14-DIO
Fig.4 C,mimTFSA-1,4-DIO %&(n=2-8) (/£[X]) & CsmimTFSA-1,4-DIO ;&2 (AIX) DFHK
©1l% 1,4-DIO-ds %% 7”3, KF1IT SANS EBRZ 1T -#K TH 5.

0.98 1




SR 298 K ITf51Z UCST % £5 5 55
TV T VY CsmimTFSA—1,4-DIO %
(UCST =304.8 K, x14.p10 = 0.983)IZ%F L
T.UCSTENmREZNEHAT SO
DENGHT SANS JIEZEIT-T2, 72
B, BEAKFEL 1,4-DIO-ds Z W28 s 10
O UCST (3. 304 K’ X1,4-DIO-d8 = 0.982 (Flg o % X1,4-DI0. dg%: 0.;70 % i 1 14-DIO. dg%: 0.;86 1
NHTHoTz, Fig. 5SIZSANS a7 74 _ 10 T o
IVEIRT, WTHOENGRTHIES i
B £ CIREMK T4 % & SANS 58
JERHEI L, BB TR DA —ME) HY
T2 ENDND, SANS 777 A1)
2B RAES o MBI RE & BELTRE I
O FIEI, BRSOV & R E
L. FHDYBEA I =X L% 7 T ZA551F L
72o UCST “E/L43#R Tt 3D-Ising C.

T T
X1 4.010-48 = 0.960

.......

SOEHHH++ -+t t
X1 4.p10-48 = 0.990

0.5
Z DD 4y TIRTI TR i .
WEZDZERHLNC T, T2 05E S E
5B UCST E/LGRNMNGEENLD & 3D- 0.0030.01 0.0570.1 051 0.0030:01 0.0570.1 051
q /AT q/ A

! [ i DRk S < 3D
Ising 2> 5 P95 ~SAGHEA T = A LD pig 5 CumimTFSA—1,4-DIO-ds %0 SANS 7' 7 7 A 1L
JBaAF—R—F 5,

—f%IZ. 3D-Ising &7 /L CIIKERE G 72 EIripBEOF BEAER N FEIZH S L CTHOBENE Z Y |
S TV CIEER BN AEA e CIEEEEOM EERASHOEEZ BICKE LTV EEZD
N TW%, CsmimTFSA—1,4-DIO & DA 1 = X 1% IR <° NMR HIE K O MD £ TH 54
eI nRabty 7 2EERICBET 2 ERICESNTRO L D ITELE L,

1,4-DIO S gkt 92 B d X SFEMIT ORI, 1,4-DIO 73 FMIC C-H--O KEHEE DT
MENTWNWEZ EE/RLTWD[T], IR, NMR K O* MD #FHEOK R, #i 1,4-DIO &KL
CsmimTFSA-1,4-DIO RA TR TIREAX TIZfE> T C-H--0 KERHENRILINDZ L EZRL
oo ZOEE, C-HMMERENIENET 7 b L, C & HIERFIX@EBSE Y 7 b Uiz, @ okHERE
B, T2l Z0EKS 1 O-H-0 KFBFEA N, Zoifb L & HIZ O-H MiEIRE 04k~ F & H
OB 7 Nemd 2 & L3> Tn5d, LR -> T, 1,4-DIO 43 @ C-H--O /K%
#EA1X. Weak Hydrogen Bond (Blue-shift Hydrogen Bond) T& 5 Z & 23R~ X472, UCST E/L 55
FIZH T D CsmimTFSA-1,4-DIO RiZik, EEIKTIZHED 1,4-DIO [# C-H--O /KFEFE G Db’
KHLHEGLTNDH= 3D-Ising A W= AL THDEENEZ D5 EEx bz, —F, Csmim' &
TFSA~ & ORICIZFFENFEAIERAMENTEH Y . 1,4-DIO [ C-H--O KHZFEEMNRbEIhd & &
BT, A A URIROBEENET = & B IN D, UCST A DE/L533R Tl Csmim™ & TFSA-
L DOFERMHAEERNEE LT T 51D EIGA D= AL THOHIREZ DB 6D,
WL Z AU, UCST EAGHRICBNTOH, C-H--0 KERME D LRI D, AAFIETIE,
72 UCST BV RIET R RN C-H--O KBRS N T E-T 200w aGs 2 LT TE
Rnolz, BHED L Z A B« A 4= 1,4-DIO 45 FH A AMEE L T UCST £ /L4 SRR IE
INDEBLELTND,

(3) C:mimTFSA-FA {EA K
FA 7w MBI CTH Y . 20 A S THFRKER/EG LT 5, £72. 1,4-DIO 73+ &
D FA 31T DFEFBHRL A I XY VT AR H 1 ERBHBEEKRTHZ LN TE 5, Fig. 6 1
C,mimTFSA-FA %&(n = 6-12) DA %2783, n=6-10 TiZ 1,4-DIO % & [AI4RIZ UCST A8l &
72 n=12 CTH UCST IXFET D £ B2 6N AN, WEIREFFH CIERWIEE o 7o, BBREGE
WZ L, FA R TIETAXHE n OFEf L & H12, UCST N4 5 2 & Th5H, T,
1,4-DIO S&(Fig. 4) & Kt OEAICTH D, T OFHE

L FA N E VR A I XY U U L8R HIR T T ' ‘ ' ‘ ' "
LA RS 52 Lih B, Ll T 360 .
FILEHE n DEWIZENIREEZED - DIT FA & 1 Phase
FIEA 5V ) U LB H R LAERKA LSS 3407
{725, —JF. FARTRILOKE-ESIZT LY » |
JBHEITIREL 22, 2hboZ e, 7Aax L S 3200
BE n OIERIC X Y UCST A EH UIEFRIAER I

PIERT BIRE T 5 L BR S, R A ety e 7

UCST % =2 298 K fFUTIZFFH 2B A Sk L I 2Phase \ ]
294U ComimTFSA—FA-d %1255 SANS i B0—T—% 5+
ExZITHo 7LC(295 K, xpa-22=0.881), 2B, FA-d X XFA

FA L EH/K DO Z#iRE LEHMEHRL-H L 7K Fig. 6 C,mimTFSA-FA $%(n = 6-12)fH[X]
B35 L TH-, JIE LML UCST E/1



DEREENEHATEEIRENLGHFEDO I DOTHY , FHBERE £ T SANS k% )i L 7=, SANS
a7 7 AID AR S o 7o HEBERE & HGELIREE [ O ER AN . E i, ARy O
vERELIZE Z A, CsmimTFSA-1,4-DIO 5% & [F U<, UCST E/V43 % Tld 3D-Ising T, Z D]
i DFNFRTIT G A = XN THRPBENE Z 5 2 E R LMNIT /e o7, FA RO HEA
H=ALDY 0 AF—3—Zh, FA B OKFEEE L Comim*E TFSA™ & O TEAIF HAEH
DINT U ANEFHE LTINS EERINT,

(4) PussCF3COO—KIEBTRIK
P444CF:COO-H,0 % D AHIX (Fig. )X, = DR M
LCST Z ¢ 95 F B AR =3 2 & 2ord[3], IREN |k - °
95 & CFCO0™ &Ky F-IOKFREE DTS
MOEET D EEZBND, PuwCFCO0-D,0 %D 3104 o 4
LCST 1% . 300 K, xppo = 0975 T H - 7=, % o 2 Phase
P4144CF;CO0-D,0 AIZK L TIT-7= SANS HIEIX, & f
UCST UFH 7 BfE% e = 7 CsmimTFSA-1,4-DIO K& O? | Ph ® e ®
CsmimTFSA—FA 7 & [F#EIZ LCST EAR T3 3D- 2000 e 1
Ising, % DAODE /N HTITVEG A J1 = X L THE ‘ L ‘ ‘
SEERKZ D Z L AR L, KO TFRIAKERS L 0.9 092 094 096 098 1
4 _ Bty S S RS0 z H20
%@fﬁ?ﬁ?ﬁﬁ%ﬁfﬁ%ﬁfﬁ%f/x‘* Fig. 7 PasssCF:COO-H,0 D HI

320 T T T T T T T T

5 7= FINA-KIEGHER

FRLQ)—(4) TR L7 A A iR YRR IR IR S VIR IZ DWW Tk, UCST % 721% LCST £V
YR TIL 3D-Ising A H = AL T, ZDOEEEN DR TITEEHA = XL THOBENE Z 5, =
DOGEEA T = X LD 7 7 A F— 3= T35 TR IR R E 7203 A A ka1 4 &5y
TR & DKBREE R OBA Ao LA AU BOBEIHBEERONRT VAR ELSLTND
LEZ BN, FIT, BWEE ST - A TSR DA F IR EH BRI AR 2 R
<7207 =k UJW(CH;CN)—KIE BRI D UCST BUARZEEICOWT, DA D= LEHE
MZT BT ' b=k U -D0 IBRAEEIKIZHR LT SANS FEBA2{T-7-, ZD%RD UCST i
278K, xp20=0.638 TH 5, TORERIL, A A U RIRIEATEIR S 1352720 . UCST EAGEKLOZE
DOHDFENLSROWFE 3D-Ising A H = AL THYMENE S5 AR L, T742bb,
SANS FEERZ1T - 72T X TOENSFRTREM FICHE D Ko TEOKER L b BHEIC
B Z R L CWBZ EnNbolz, ZHUEIT® b= KV LKBAEIR TIIA 4 IR
EEHEBEMAERNRLS 202D Th D, Thbb, A 4 IR TOMOEEZIIKERES L&
B EAEH DN T U ANEE LTINS LW BEABMMTIERTH -T2,

5. St OHFRHA

ARBFFETIX, A A ARE- F IR IRE SR OSBRI OW T A D = A LD 7 v A4 —/3—
ZREWEL, KBS EFENHAEENONT ANREO—RTHL Z 2B LTz, LrL,
728 UCST R° LCST E/N 3R THOBERA 1 = X LBENT 500 L0 ) JRIRZfiRB$ 5 £ TIlo
FES TR, ZOBREIZHOW T, S565ERITIMA T, £ a2 RBAT 5B FIELwE
MAMLTHLNZLTW BE R D D,
=0 AT R FIRRRR G R OB 2 A U o —iE—ghh ik 2 BB )R A A
EBRA A TR NS Ry 2 EARBRE Y D ARSEE . ABEFEO B T
79 ZEMTERD T, ZHUTHTRBEE L TAERY M TETH D,

235 SR

1] V. R. Vale, S. Will, W. Schréer, B. Rathke, ChemPhysChem, 13, 1860-1867 (2012).

2] J. Lachwa, J. Szydtowski, A. Makowska, K. R. Seddon, J. M. S. S. Esperanga, H. J. R. Guedesa, L. P.
N. Rebelo, Green Chem., 8,262-267 (2006).

[3] K. Fukumoto, H. Ohno, Angew. Chem., Int. Ed., 46, 1852-1855 (2007).

[4] H.E. Stanley, Introduction to Phase Transitions and Critical Phenomena, Oxford University Press,
Oxford, 1971.

[5]1 M. A. Anisimov, Critical Phenomena in Liquids and Liquid Crystals, Gordon and Breach Science
Publishers, Philadelphia, 1991.

[6] M. Kawano, K. Sadakane, H. Iwase, M. Matsugami, B. A. Marekha, A. Idrissi, T. Takamuku, Phys.
Chem. Chem. Phys., 22, 5332-5346 (2020).

[7]J. Buschmann, E. Miiller and P. Luger, Acta Crystallogr. Sect. C Cryst. Struct. Commun., 42, 1274-1274

(1986).

&\

\

5= W



11 11 5 0

To Takahiro Sakamoto Yusuke Sadakane Koichiro Matsugami Masaru Takamuku Toshiyuki 125

Aggregation of the Dipeptide Leu-Gly in Alcohol-Water Binary Solvents Elucidated from the 2021

Solvation Structure for Each Moiety

The Journal of Physical Chemistry B 240 252
DOl

10.1021/acs. jpch.0c08809

Koverga Volodymyr Maity Nishith Miannay Francois Alexandre Kalugin Oleg N. Juhasz Akos 124

Swiatek Adam Polok Kamil Takamuku Toshiyuki Jedlovszky Pal Idrissi Abdenacer

Voronoi Polyhedra as a Tool for the Characterization of Inhomogeneous Distribution in 1-Butyl- 2020

3-methylimidazolium Cation-Based lonic Liquids

The Journal of Physical Chemistry B

10419 10434

DOl
10.1021/acs. jpcb.0c07398

Ando Masatoshi Kawano Masahiro Tashiro Atsuya Takamuku Toshiyuki Shirota Hideaki 124

Low-Frequency Spectra of 1-Methyl-3-octylimidazolium Tetrafluoroborate Mixtures with Methanol, 2020

Acetonitrile, and Dimethyl Sulfoxide: A Combined Study of Femtosecond Raman-Induced Kerr Effect

Spectroscopy and Molecular Dynamics Simulations

The Journal of Physical Chemistry B 7857 7871
DOl

10.1021/acs. jpch.0c04870

Takamuku Toshiyuki, Yamamoto Misaki, To Takahiro, Matsugami Masaru 124

Solvation Structures of Tetraethylammonium Bromide and Tetrafluoroborate in Aqueous Binary 2020

Solvents with Ethanol, Trifluoroethanol, and Acetonitrile

The Journal of Physical Chemistry B 5009 5020

DOl
10.1021/acs. jpch.0c02586




Kawano Masahiro Sadakane Koichiro lIwase Hiroki Matsugami Masaru Marekha Bogdan A. Idrissi 22

Abdenacer Takamuku Toshiyuki

Mixing States of Imidazolium-based lonic Liquid, [C4mim][TFSI], with Cycloethers Studied by 2020

SANS, IR, and NMR Experiments and MD Simulations

Physical Chemistry Chemical Physics 5332 5346
DOl

10.1039/c9cp05258e

Watanabe Hikari Umecky Tatsuya Arai Nana Nazet Andreas Takamuku Toshiyuki Harris Kenneth 123

R. Kameda Yasuo Buchner Richard Umebayashi Yasuhiro

Possible Proton Conduction Mechanism in Pseudo-Protic lonic Liquids: A Concept of Specific 2019

Proton Conduction

The Journal of Physical Chemistry B 6244 6252
DOl

10.1021/acs. jpch.9b03185

Koverga Volodymyr A. Smortsova Yevheniia Miannay Fransois Alexandre Kalugin Oleg N. 123

Takamuku Toshiyuki Jedlovszky Pal Marekha Bogdan Cordeiro M. Natalia D. S. Idrissi

Abdenacer

Distance Angle Descriptors of the Interionic and lon-Solvent Interactions in Imidazolium-Based 2019

lonic Liquid Mixtures with Aprotic Solvents: A Molecular Dynamics Simulation Study

The Journal of Physical Chemistry B 6065 6075
DOl

10.1021/acs. jpch.9b03838

To Takahiro Mizusaki Hiroaki Murai Asami Matsugami Masaru Takamuku Toshiyuki 290

Conformational Change of L-Phenylalanine in Fluorinated Alcohol-Water Mixed Solvents Studied by 2019

IR, NMR, and MD Simulations

Journal of Molecular Liquids

111192 111192

DOl
10.1016/j.mol1ig.2019.111192




Takamuku Toshiyuki Sakurai Hiroyuki Ogawa Akira Tashiro Atsuya Kawano Masahiro Kawazu 21

Yutaro Sadakane Koichiro Iwase Hiroki Ozutsumi Kazuhiko

Effects of the Long Octyl Chain on Complex Formation of Nickel(ll) with Dimethyl Sulfoxide, 2019

Methanol, and Acetonitrile in lonic Liquid of [C8mim][TFSA]

Phys. Chem. Chem. Phys. 3154 3163
DOl

10.1039/c8cp06345a

Umecky Tatsuya Abe Mitsutoshi Takamuku Toshiyuki Makino Takashi Kanakubo Mitsuhiro 31

CO2 Absorption Features of 1-Ethyl-3-methylimidazolium lonic Liquids with 2,4-Pentanedionate 2019

and Its Fluorine Derivatives

J. €02 Util. 75 84
DOl

10.1016/j . jcou.2019.02.020

Takamuku Toshiyuki Tokuda Takumi Uchida Takahiro Sonoda Kazuya Marekha Bogdan A. Idrissi 20

Abdenacer Takahashi Osamu Horikawa Yuka Matsumura Junya Tokushima Takashi Sakurai

Hiroyuki Kawano Masahiro Sadakane Koichiro Iwase Hiroki

Hydrogen Bonds of the Imidazolium-ring of lonic Liquids with DMSO Studied by NMR, Soft X-ray 2018

Spectroscopy, and SANS

Phys. Chem. Chem. Phys.

12858 12869

DOl
10.1039/c8cp00963e

45 2 15

2020




- Lysozyme B -Lactoglobulin

2020

T. Takamuku

Complex Formation of Ni2+ with Acetonitrile, Methanol, and Dimethyl Sulfoxide in Imidazolium-based lonic Liquids

70 Sympojium S3 New Era of Bioinorganic Chemistry Developed by the Quantum Beam and High Performance
Computational Science

2020

69

2020

Ni(IT)

42

2019




42

2019

-HFIP-

42

2019

42

2019

C8mimBF4

42

2019




C2mimTFSA

Ni( )

42

2019

C12mimTFSA Benzene

Chloroform

Coumarin 153

42

2019

NMR

42

2019

42

2019




42

2019

42

2019
68

2019
68

2019




T. Takamuku, T. To, H. Mizusaki, A. Murai, M. Matsugami

Solvation Power of Hexafluoroisopropanol for Amino Acid Molecules

EMLG/JIMLG Annual Meeting 2019

2019

M. Ando, A. Tashiro, T. Takamuku, H. Shirota

Low-Frequency Spectra of 1-Methyl-3-Octylimidazolium Tetrafluoroborate Mixtures with Methanol, Acetonitrile, and Dimethyl
Sulfoxide

EMLG/JIMLG Annual Meeting 2019

2019
NVR
56
2019
HFIP-
56

2019




C12mimTFSA

Coumarin 153

56
2019
HFIP- L- L-
79
2019
Ni(IT)
79
2019
79

2019




79

2019

99

2019

A. Tashiro, M. Ando, H. Sakurai, H. Shirota, T. Takamuku

Microscopic Mixing States of lonic Liquid, C8mimBF4, with Acetonitrile, Methanol, and Dimethyl Sulfoxide Studied by NMR and
ATR-IR

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

T. Takamuku, T. Tokuda, T. Uchida, K. Sonoda, B. A. Marekha, A. lIdrissi, 0. Takahashi, Y. Horikawa, J. Matsumura, T.
Tokushima, H. Sakurai, M. Kawano, K. Sadakane, H lwase

Homogeneous Mixing of Imidazolium-based lonic Liquids with DMSO Caused by the Strong Hydrogen Bonds between Them

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018




A. Ogawa, Y. Kawazu, H. Sakurai, K. Sadakane, H. lwase, K. Ozutsumi, T. Takamuku

A Study on Thermodynamics for Complex Formation of Ni2+ with Alcohols in lonic Liquid, C2mimTFSA

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

M. Kawano, K. Sadakane, H. lwase, T. Takamuku

UCST-type Phase Separation for Mixtures of Imidazolium-based lonic Liquids, CnmimTFSA, and Cycloethers Studied by NMR, IR
Spectroscopy, and SANS

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

T. lkeda, Y. Kawazu, K. Sadakane, H. lwase, K. Ozutsumi, T. Takamuku

Complex Formation of Ni2+ in Mixed Solvents of Imidazolium-based lonic Liquid, C2mimTFSA, with Two Cycloethers

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

T. Haraguchi, Y. Hozoji, H. Sakurai, K. Sadakane, H. lwase, T. Takamuku

2D- and 3D-Structures of Hen Egg White Lysozyme in Aqueous Mixtures of Alcohols

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018




M. Ando, A. Tashiro, H. Sakurai, T. Takamuku, H. Shirota

Intermolecular Dynamics of 1-Methyl-3-Octylimidazolium Tetrafluoroborate and Acetonitrile Mixtures

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

T. To, M. Matsugami, T. Takamuku

Solvation of Amino Acids by Fluorinated Alcohol through the CF...HC Blueshift Hydrogen Bonds Studied by NMR, IR, and MD
Simulation

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

T. Kawamura, T. Takamuku, T. Umecky

Effect of Arginine on the Formation of Eutectic Liquids with Malic Acid

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

T. Umecky, A. Goto, N. Hayashi, K. Eguchi, T. Takamuku

Preparation and C02 Chemisorption of Eutectic Liquids with Guanidine

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018




R. Kato, T. Takamuku, K. Sadakane

Crystal Structures Induced by Antagonistic Salts in the Organic Solvent Solutions

Joint Conference of EMLG/JMLG Meeting 2018 and 41st Symposium on Solution Chemistry of Japan

2018

H. Watanabe, T. Umecky, T. Takamuku, Y. Kameda, Y. Umebayashi

Specific Proton Conduction for N-Alkylimidazole and Calboxylic Acid Equimolar Mixture as pseudo-Protic lonic Liquids

69th Annual Meeting of the International Society of Electrochemistry

2018

H. Watanabe, T. Umecky, R. Buchner, T. Takamuku, Y. Kameda, Y. Umebayashi

Specific Proton Conduction for N-Alkylimidazole and Calboxylic Acid Equimolar Mixture as pseudo-Protic lonic Liquids

35th International Conference on Solution Chemistry

2018

IR, CD SANS

67

2018




NMR ATR-IR C8mimBF4

55

2018

C2mimTFSA

55

2018

55

2018

Ni(IT)

78

2018




2021

1534

http://solution.chem.saga-u.ac.jp/

(Matsugami Masaru)

(50455177) (57403)

University of Lille




