Bhk&S 1811

%
~
s
P
S
il
é)t
4

3 BV TR 738 M A1 o0 B R st

At B TR TSR I AL

B B Mo ROBREHIBEL T, B0 EER IS U Rl A AR E T 5T T a—F RS, &
ARG, HHBIOBERIIL AW E S Fixer T 570 DO FRETE LT, W A 2RI L8R R oIrn
1228 2% 53 F8) )5 (MD) 1 THRT 322 i A 7e, BARBIZRIR G RITIE, COy INEME A TR 2-UAF
NTR)) = F L AR 7L —k (PDMAEMA) iR EL7-, 20O PDMAEMA IZ, T BRRGFURHL IR (Lower Critical Solution
Temperature: LCST) A LT, LCST KOHARIEMTIITBIKAY, SRR CIXBUKRIZR BB 2R3, SHIZ CO, T A%
REIAHL T aNALTHEBUKBIME 2R T2, Ar 7RE OARNIEWT AR ZiATe M7 vl AL L THIKEINZ /25720,
LCST % Al WifIC B LS EHZEN ATRE T D, ZIHLDFFEN D, PDMAEMA [Tl OF Lt &L Tk
HENTa,

FEFED MD F5 TlE, PDMAEMA O#ED KL B THhD DMAEMA %, £ G /KR 50wt%D 5t T TRSFEIRA
L7z MD RIS THONIC NI V= VN 7 — 2 &b+ 2L, FHE BV NITEET 54T DMAEMA 237wy
{EL TV 541X DMAEMA FHEKFENTE I BET 20123 LT, GHEEALNO4ATHO DMAEMA 27 ahAbL T
WAEA I DA T D2 LAV L 72, 2 C DMAEMA OFH4y B2 8h 2 25 S EE =<, DMAEMA R HiER
NEARERK T D 2 DOAF NV IE K FIRFICEBRLZ 1T S S TRFTLZ, BRI, K/EBOSEL
IRATEIEN T/~ — R S0Wt% D5 FC LR T UGS Z TSI RE T V2 RIT, 20 1T IV AL O
(2B DA oy D 53 Afi 2 B 5541 B %K (RDF) (2> THRAT L 7=, 2 RDF I, RN G2 925 ol R 17D B
VAL BT DS dr OERRNICIFTEL CODXTRIF T ORI 4, ZOEEE r OBRI%E L THIE(LLIZb DO THD,
ZORER, & 1T U AEEE KL QDT ab ALK, A4 BER LS T I — R 3 —F (HCOy) 25
SHAHET DT LRI NIz, IHIT HCOs DIEFHIZIE, TRE 22K FEIE SRS AZEB ML 72, ZORERIE, Ko
TN COp INEME~T VT VAT BRI RIS D7 B2 AIZEB T, HCOs MM EE R EHIZ M- TERY, COy IGEE~TIT
IV OBLBKMED AT AN EAL T DA = A MBS 5§52 LA RIEL TUD,

1. IR EM A ZRET L, BRI O A& RN TED
LT rERACENT, BELEMZ ol 42 JORME T n b Re a5 ENEE LR,
T OBEAED 1 DI 2305, 7 m e 206G IOLTEE Db e, ABFZEE, fitA oAb EmE
WCERL T, BRIV THLHIL, A= F—T HFREIFTL77u—F RIS - TEMRETEL T,
bHOHTE, WHOBIKBDIRNZ L, REDRMEMIZY A ZEIN DR1% TOBBEOAE /7y B8 255+ 8)
123, fERIOSBERIIS U B2 A2 R E T 51E /)% (MD) IR S W TRHIE CE DT 7 0T L2 1R
EDROOND, e TEROR S NRE LIS U7z, AR, ALt oAb amel TEE
(A A ZRINL T H B 2 0 B R 25 6, B ERSNTOVD COLSEME~T VT NIDZRRIT, 1Rk
o EOBRMEDMEL, EOMOD R LI TBRPER Y T as T AETEEE R ORI Bl S S U7 R e s



T2,

2. ARAE
2.1 HERR

FHRRIEITIE, HhAOBEME A EL T COSENE
EHTHRY) (2-PAFNTI)) = F NAZIYL —h
(PDMAEMA) O #0 iR U HAL 2 £ L7, PDMAEMA
1%, CO, ZMRZIALT T ALTHIETHARMEIZZE T
BB, Ar 7o E ORIEMET A% R ZIATe EBK IR D &0
IR ANV ERTIERRESNTWVD,
DMAEMA € /~—{3 3 k7 IUAEEEH 508, AHF7E
T, RIGATF NVEEZ KB FICERL T R I
HEDE THRAELIZ, 7 rhALLTZGE Ol D411
1% Fig. 1 (TRT,
2.2 HEAE
2. 2.1 MOBEBOREN

ABFFETIE, 3 #%73 (DMAEMA) 38X OV OJEEIA
ThD 1T I DR/MEERE IR T DF B8 %
fEMT L, L7 Fa—F &8 ALE, £, ZHIC
7% DMAEMA £/~ —DRFERR 112k 2 H0 i
PEARTEL, ZOFL NS r I E T HES dr O
R HICAFET DK, BEfE, 3T EX 1 kT %
W DR EDIRFHE | OBEIT D, ZDJRFFE
i DEE A%, FTRUITRT LY, (il r OB CER
T2,

BRSO E SRR O

) = o o TR

IKIFERE DOIRAVEBEIZ R, 3 $T7 F203 1T
EWRMLTIESE O h(nEFEHT5287T, dHHEELAII
BT DA KR DAR 4y BE S B 2 AT L 72,

2. 2. 2 BEITMEBDEN

ARFFETIE, h(rEEbht, 7abAbLz 3 k7%
7oiE 1 BTV DI RIS A ENR 53 A B %L (RDF) %%
Hriiz, 20 RDF 13, it G+ 2 07D BhpE -
WALETDES dr OERGENIZFTEL TWDTRIR D
FHXIEE %, 2 O r OREELTERTHOTHD, B
RIIZIE, 3T FE 1T D7 ah KEFR T
ZHLETHKBIOEEED RDF &, e ALDORRICA

(a) (b) \(
o/\o 0/\0
C£N<CH3 H/N<H

Fig. 1. Chemical Structural formula of repeat units. (a)

tertiary amine and (b) primary amine
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Fig. 2. Snapshots for (a) a deprotonated tertiary amine/water mixture and (b) a protonated tertiary amine/water mixture at 300 K
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Fig. 3. hi(r) functions. (a) Deprotonated tertiary amine/water mixture and (b) Protonated tertiary amine/water mixture at 300 K
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Fig. 7. h{r) functions for a protonated primary amine/

water/acetic acid mixture at 300 K
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Fig. 9. RDF curves between the bicarbonate ions and the
surrounding primary amines, the water molecules, and the

acetic acid molecules at 300 K
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Summary

To separate the target component efficiently by adding the extractant to a liquid mixture, it is essential to
investigate the phase separation of the target component. In this study, molecular dynamics simulations were
conducted to evaluate the phase separation behavior at the atomistic levels. By developing an in-house
simulation code, we evaluated the phase transition of N,N-dimethylaminoethyl methacrylate (DMAEMA) and the
analog repeat unit in the aqueous solutions at 300 K. DMAEMA has a tertiary amine structure, whose terminal
functional groups are methyl groups. For comparison, we also investigated the phase transition of a DMAEMA
analog with a primary amine structure, whose terminal groups are hydrogen atoms.

We evaluated the phase separation in the deprotonated tertiary amine (DMAEMA)/water mixture and the
protonated tertiary amine/water mixture, respectively. In the deprotonated tertiary amine/water mixture, we
observed almost complete phase separation behavior, while the protonated tertiary amine are miscible. For the
protonated primary amine/water/acetic acid mixture, radial distribution functions between the bicarbonate ions and
the surrounding primary amines, the water molecules, and the acetic acid molecules were also calculated to
evaluate the distribution of each component in the vicinity of the protonated hydrogen atoms in the primary amine
structures. Consequently, the bicarbonate ions robustly bind to the protonated primary amines via strong ionic
interactions. Furthermore, the bicarbonate ions tightly bind water molecules, suggesting that the bicarbonate ions
serve as a mediator between the protonated amines and the water molecules. The bicarbonate ions certainly

contribute to the hydrophilicity of the protonated amine structures.



