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AFw XL, [Evaluation of Physicochemical Properties of Thermoresponsive Polymer Brushes and Its Application to
Lanthanide Separation] &L, 6 X VER I TV,

% 1 % [Background] Ti%, JEiERREITER Y o & X OREEITIB W\ CEER & LV MEER ) B DT 4% 7 4 K (Ln)
KO=AF=T27F 74 K M) OFBERMEHNIC DWW TR T2 & 3L, BEFEOSBERIGEICATHE T DR AR L T\ 2, £
DT, BSHER Y < —poly N-isopropylacrylamide) [poly (NIPAAm) 175, BEZEW 2 H S FERERICHE L WAOBEM IC D B 5 = &
ZIRA ZAUE T U A (P-Si02) EIZ poly (NIPAAm) % [EE{k L7z Ln 3B poly (NIPAAm) 77 v & &Rk - JEM L. 21 & oEiik
FHFFEA T 5 L WO RO ER L HNERL TV D,

%5 2 # [Preparation of poly(NIPAAm)-based copolymer brushes grafted onto P-Si02 and characterization] T, M
BR8NV B G AV, poly (NIPAAm) X UF poly (NIPAAm) % B 4% & LELAZF 1-Vinyl-1, 2, 4-triazole (TZ) ZHH7iA
ATZIEEEG R Y = —poly (NIPAAm—Cco-TZ) & P-Si02 LIZEMT D &3, NMR, AIR-IR, XPS, MALDI-TOF HIE &, G L 7R
V~—77 /@*%L&U FFREFMET DL LIZZ LERLTND, Fo, ARG NENEFIC L IR ~—T T~
I BE OFEERIEIZ L Y . poly (NIPAAm) B TY poly (NIPAAm—co~T7) 7' 7 ¥ OFMERIRE (LCST) IZF 2 30+ C & 38+ C
ThHY. TZAHHIZEY %ﬁ7k)§zﬁi‘k‘§@‘: EERRHELTVWD,

% 3% [Investigation of adsorption/desorption Ln3+ using thermoresponsive polymer brushes| TiL, &2 = TARL
7= poly (NIPAAm) &% OF poly (NIPAAm-co-TZ) 7 7 & HIWC U RHERKISIR T 225 D 14 JTTH#D T % ) A FA A2 Ln3+(Ln = La, Ce,
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu) DWW - &M% FEH L. £ DoBEMEREZ F4E L TV 5, LCST Hitk

BT D% Ln3+DIREEA L% ICP-MS @IS L Y ER L7 E 25, poly (NIPAAM) 7' 7 ¥ TR 40%FE 0 Ln3+IRAG AL Z 5 & D

CIREZICE D O PHAABRSITE Z 502 & KA, poly NIPAAm—co-TZ) 77 ¥ TiX, K 60%D Ln3+BEME 2 5 2 &
mz LCST PA_BAZHHET 2 721F CHeAE L7z Ln3+23EIE 100%BiBf s Z &2 R L7, MU LnfliChHHICHBEDbL T, U -
M%%im@ﬁ%@v U TEZR D Z LG, poly (NIPAAm—Cco-TZ) 77 O Ln3+W) « BEAERHEIL, R ~—7 7 VR OE
BELL & flE % DIKFN Ln A Al & OFHENE OBENTEET 2 LRI T,

%5 4 ¥ [Small-angle neutron scattering (SANS) study of structural phase transition in thermoresponsive polymer brushes
grafted onto P-Si02] TlE. SANS JE%& AT, kEx 721 & D20/H20 E/VELIZE T 5 poly (NIPAAm) & TF poly (NIPAAm—co—TZ)
7T v OFEFEELAR Y LRSS L3R, Guinier R U Porod AN X 2T 24l A5 2 & T, IBEZLICES RV
~—0O3 7 uEEE LRI L TV D, %@F% poly (NIPAAM) 7 F 03, LCST TOAEITIS U TR Y ~—SEHET 5>
VNI ETEZE L Z R Z 323, poly NIPAAM—co~T7) Ti, LCST TR ~—28E L7z L X1, TZRAEICL 5T/ Fv T (1
Li’ﬁ/ﬁ}ﬁ‘é EEPHLMNILTND,

%5 5 # [Study on water dynamics in polymer brushes grafted onto P—-Si02] TiX. {EEEE/ /L2 NMR % V7= A2 Fn i ReTiR
235 poly (NIPAAm) & TF poly (NIPAAm—co=TZ) 7 7 Y HIBRTIC I T D KD T O XA F I 7 A2 i LTV D, ZOREHE,
poly (NIPAAm) 7'F < Tld, LCST JEfFTONR U ~—HEERITLE 5 KER MM R & > T, AR T OEBIEE—KRRICHIR S
D2 7208, poly NIPAAm—co~-TZ) 7' 2 CiX, LCST LB TOKRG FEBENOEDO AR ST, T2 T/ %% BT 4 W~DKGTD
BUATAZ Lo T EEMWERTIR T T2 Z L 2B 6N LTWD, /o, La3+ilisIiic & - T, poly NIPAAm—co-TZ) 7 7 AT H1F
BIEFIRF R OESEARTFEIIBICEN T2 2 L2 RH LTS, 2D OFERZITIZ, poly NIPAAm—co-TZ) 7 7 12 X % Ln3+
DO« G A= XL ERELTND

% 6 T [Conclusions] Tlt, FEIZBWTHELNIZBREBRIEL, KinXofkime L5,

INEET DI, RFRSUTRELMDOI T Ln A A2 2 RHE CTE D8 LWV B poly NIPAAm) 7' Z v 2RI 2 L dkic, #
D7 E’%L&U\7 FTUVNEBOKRGZTFTHEAT I T AZODNTHLNILTEY, T EROTE FR#T & 2 575#(%1/\0
S TARME, L (L% oG LTHAMiifEd 2 b0 EROHND,

E% - FSCEEIE, T 2000 52L& 9830 300 54 LT ORI 50y, b L<IETEIL 800 554 1R L T<Za 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800

Words (English).
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Thesis Summary (approx.300 English Words )

To develop effective technique for separaing lanthanide (Ln) from high-level liquid wastes (HLLWs)
is one of the most important tasks in an advanced nuclear fuel cycle, in order to reduce radiotoxicity,
secondary radioactive waste, and time storage in the deep geological disposal. In this research work,
we synthezied thermoresponsive poly (N-isopropylacrylamide) [poly (NIPAAm)]-based 1-Vinyl-1, 2, 4-triazole
(TZ) copolymer brushes grafted onto porous silica (P-Si0;) and investigated adsorption/desorption
trivalent Ln (Ln*) by temperature swing. Finally, ambiguous adsorption/desorption Ln®" mechanisms by the
temperature can be studied Small-angle nuetron scatering (SANS), water molecular motion measurement by
Low—field pulsed 1H-NMR. The contents of the Thesis are structured in the following chapter.

Chapter I: Background, describes the backgrounds, motivation, literature review, objective, and
research approach.

Chapter II: Preparation of poly(NIPAAm)-based copolymer brushes grafted onto P-Si0, and
characterization, demonstrates ATRP and ST-ATRP methods for synthesizing bulk polymer brushes and polymer
brushes on P-Si0,, respectively. The resulting polymer brushes were characterized by a variety of
techniques such as 'H-NMR, GPC, MASDI-TOF mass analysis, UV-vis spectrophotometry etc.

Chapter III: Investigation of adsorption/desorption Ln** using thermoresponsive polymer brushes,
demonstrate batch experiment of P-Si0, grafted poly (NIPAAm) and poly (NIPAAm—co-TZ) in Ln*' solution under
controlled temperature, and discussed efficiencies of adsorption and desorption.

Chapter IV: Small-angle neutron scattering (SANS) study of structural phase transition in
thermoresponsive polymer brushes grafted onto P-Si0,, Obtainable neutron scattering results were
interpreted to radius gyration, Rg using Guinier’ s law and Porod law to illustrate polymer brushes
immobilized in Nano space of porous material.

Chapter V: Study on water dynamics in polymer brushes grafted onto P—-Si0O,, Low-field pulsed 'H-NMR
in term of spin-lattice (T,) and spin-spin relaxation time (T;) measured water behavior inside Nano
confinement geometry where polymer brushes immobilization in the presence and absence of trivalent
Lanthanum (La®').

Chapter VI: Conclusions, summarized the finding obtained from this study, and provide prospects.
Thermoresponsive polymer brushes grafted on P-Si0; have significant potential for separation Ln®". The novel
environmentally—friendly thermoresponsive polymer brushes was presented as a new separation technique
for radioactive nuclides in the advanced nuclear fuel cycle and reduce secondary radioactive waste.
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