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Abstract: The temperature effects on the shell structure of micelles formed by a deuterated polystyrene-poly(ethylene
oxide) diblock copolymer (dPS-5-PEO) in aqueous solution were investigated with small-angle neutron scattering
(SANS). SANS data was analyzed using a core-shell model with a structure factor for a hard sphere potential. The shell
thickness was obtained from the fits to the SANS data. The shell thickness first decreased with increasing temperature,
reached minium at some point and then increased with a further increase of temperature. These structural changes seemed
to be due to the combined effects of the decrease in hydrophilicity of the PEO block and the increase in thermal motion

of the PEO block with increasing temperature.

Keywords: small-angle neutron scattering, dPS-6-PEO, shell thickness, temperature effect.
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Figure 1. SANS data and fits using the hard-sphere structure factor in combination with the form factor of a core-shell model (solid line)
for dPS-b6-PEO/D,0 system at (a) 30 °C; (b) 40 °C; (c) 50 °C; (d) 60 °C; (e) 70 °C; (f) 80 °C.
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Figure 2. Temperature depencence of (a) the micelle aggregation number, N,.; (b) the core radius, R;; (c) the shell thickness; (d) the volume

fraction of PEO in the corona of the micelle, a..
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Figure 3. SANS data for PEO/D,O system at (a) 25 °C; (b) 55 °C; (c) 75 °C. M, of PEO = 4600 (left side) and 10000 (right side).

Zan, A)4148 A6s, 20174

Bl sllA x1~_i
94 QE AN 2% 5
o) FA7F Sk A%
[E x}al AA W AP =4



ST ZElRI-ZoERlSAL|E o] FESeT A mde] A Tzl tig

RS A=, i 22 At dojF
IEAE 7 ARES] T 2ol AR dH, & Alse] T2
A | A7 Aol 5= e FEo] 7P =2 ek
QA 3om IEA} ARES] 7 8 "oA|A shH Ak
O & &E4 Ert HHa she 99 8942 <l
sl 9¥S At = 5o At 255 &d &
2o G&F S7IE Qlet] dH o g o]zt 75y
& ofgtEL) ol AL JYoA Aok BAF A& &
el Jo-5o] A ol AujAl FEFS vE 7ksAdel A
E42 2 PEO &5 X33k IxInAg
T mAde] 4 FAle &k Sl wEbA 280
= 21548 ol mE HgusiE gasiglov, e 99
NHE L= Aol WE PEO A= 9854 771 49

] 2]

T Ak ol st siA <] IS 1tz PEO/D,O Al
HS o 2xo mE PEO £x12] AlE WY WEE
SANSE ZA}SISITh.

Figure 3& Exlgo] 717} 46002+ 1000021 5 572 homo-
PEOZ 579l 0.6 wt% S=2 8384171 PEO/D,0O A]2=H) <]
SANS =74 ZAxjolt}, 248 A FA o JojA] Edgh 2jo)
£ HolE 525, 55 E 75°C)olA A EeH, Holg
= Guinier plot AM&-dt] AT FALE 03 wi% 5
L9 §oo R E e mo|= thn] AE Fwrt o) HolH
£ dx] £} L(g) vs. ¢= DX HolEE Ln[l(g)] vs. ¢
2 H3E 3ol ¢=0.01~0.04 1] low g FGolA 71
7] & FalaL, olE A (4pll A-8ste] #A W (radius
of gyration, RS AlXFSIATH

2.2

R
Ln[l(q)] = Lnf/y] -1 @

Figure 4= 25, 55 9 75°CellA1] 44
wAF AREO] 55°CoA] HAae] W WS
F9oIA PEO AR A o= el de-50] &islA]
Zgk AEjoluv XAl ol BAf AlEe] Kl B E
A7 el oz F ghe] B S 7RIt & 55°C ©]
ate] 2roME & T wE e A B oleh
HHEl E<4=(dehydration) 422 <18 PEO ARES] A Wb
7o) 2ol wEA Zhaaidnh BhH), 318 FoME =

T g mE deF S7PF 89 W PEO A=<l FH
& TR Aujgezn #4 wde] vl SlsiTkaL
EXC

E9}. o]ggt A3+ PEO £52 ¥3she gRlvid &
S35A vAde] & 77 wistel ik &% a9E AT
T AT AFA A AE 71A, g 7] A5 A
2 Guinier ploteZ F+3F 343 v ghe] AlExo) #sh
Aot A4 W e EATHS] Zimm plotC 2% 7
T 2% Guinier plot® 2 -3+ Zko] Zimm

0,
e
=
QS
(L

X o
o f

2= a3 971

40 |
]
L
_. 36
<
3 .
| /
IK
L]
28 F
1 1 1 A 1 A 1 A
30 40 50 60 70 80
Temp. (°C)

Figure 4. Radius of gyration of PEO as a function of temperature.
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