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Small-angle X-ray scattering analyses of the hierarchical structure of inorganic
nanosheet liquid crystal/polymer hybrid hydrogel.
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(English)
The structure of a liquid crystalline colloid (7 wt. %) of a clay mineral nanosheet,
fluorohectorite, was investigated by small angle X-ray scattering (SAXS) and wide angle X-ray
scattering (WAXS). The experimental profiles of SAXS and WAXS well agreed with the
theoretical form factor of a thin disk with the thickness of 0.9 nm, indicating well-exfoliated
state of the nanosheets in the solvent. Swollen lamellar structure with the basal spacing of
21.2 nm was also identified by the peaks in the SAXS profiles of the fluorohectorite colloid.
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Fig. 1 SAXS profiles corrected only for the dark
signal and transmittance: (a) blank (nothing in the
sample position), (b) cell background (two nylon
films), (c) an aqueous colloid of FHT (7 wt. %).
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Fig. 3 Combined SAXS/WAXS profiles the
Fig. 2 WAXS profiles corrected only for the dark aqueous colloid of FHT (7 wt. %), corrected for the
signal and transmittance: (a) cell background (two scattering from an empty cell (b). The dashed line
nylon films), (b) water, and (c) aqueous colloid of (a) shows the theoretical profile for a thin disk.
FHT (7 wt. %).




nm?t OENEICENTEY . ZIUTER RN 212 nmOBAE T 2 FREENS O 1R D 6 RO B —
JIRBEND, 22001 T /) — bOIRICBEET 5, kT > — ORI Y T 5 E S
H=0.9nm, %R = 1000 nm® FERRL O BEGEGEL AT TR S, X 3alZ U T L 72 Bhi#i
L5,

Q)= [02 ) |:1 _ Jl(ZQR)} sin®(OH /2)

'R OR | (OH /2y

ZIT, WE—RR B AVEEE R L TWS, ZoMERMHHOQ <1 nmt o fEIZQ D~ & T
FFEE-TEY, N — NMROMIKIFFREDO T 0 7 7 AV ThHD, —HQRREWEIKTIX, F/
P— FOEES HEBEET 25 QOEE (Q ~ 27 /H) fHE T, QZOR_RXFHINBI N, oDt —2
ERLTWD, REBRTHEOLNT — 2%, HathfR & B<—HLTnd, LEed- T, Hitimn
BB TRSHEEL, 7/ v — PR LTV Z ENHER SNz, HARARIZQ>10nm TR LN S
B — 7 SRCBRE & OFEIT, BUELEER TEE SN TCWWRWT 2 — MENOREEEEICERT S b o
Thb,

5. SH%DOBFE .

M7 a ha i v 2 — OB EX R E WD Z & TR TR R L 72 7 L
Fu~r sFA NF— MMyBIEO XEEL T 2 7 7 A 1%0.04 nm? < Q < 20 nmt o IRV T
HEL-. Boni=7a 77 A VFHBELT- 7 v A a~7 v T4 b/ o— b OBGREELHRR & B <
—HLTHY ., A/ o— MR EEH THAAN R RBEREZ RS> TV D Z L3 ot Eio, IEH
T A THEEIRE SN OWERER O — 7 PBIR STz, 4%, KEBZHWTIEIE T /v
— NHGRD [2D%EIEE) 2479 2 & ¢, EMSHMEICB W THERRAMANELND O L
FrEND, BRROEMELESCEAN S OBELOMHENIL, EEREE 25,

6. FIFEFIRD - KPR
N R VR XBREELIZ K D 7 v A a~7 T4 N/ v— N iiR OREERINT) wooes. 78/
THEXFT L2 | r=2 XGFFETTIR. 6 27 %, pp.17-20, 2010

7. BEER

(1) Sasaki, T.; Watanabe, M.; Hashizume, H.; Yamada, H.; Nakazawa, H. J. Am. Chem. Soc. 1996, 118, 8329-8335.

(2) Miyamoto, N.; Yamamoto, H.; Kaito, R.; Kuroda, K. Chem. Commun. 2002, 2378-2379.

(3) Miyamoto, N.; Kuroda, K.; Ogawa, M. J. Mater. Chem. 2004, 14, 165-170.

(4) Kaschak, D. M.; Lean, J. T.; Waraksa, C. C.; Saupe, G. B.; Usami, H.; Mallouk, T. E. J. Am. Chem. Soc. 1999, 121,
3435-3445.

(5) Sasaki, T.; Nakano, S.; Yamauchi, S.; Watanabe, M. Chem. Mater. 1997, 9, 602-608.

(6) Saupe, G. B.; Waraksa, C. C.; Kim, H.-N.; Han, Y. J.; Kaschak, D. M.; Skinner, D. M.; Mallouk, T. E. Chem. Mater. 2000,
12, 1556-1562.

(7) Miyamoto, N.; Nakato, T. Adv. Mater. 2002, 14, 1267-1270.

(8) Nakato, T.; Miyamoto, N.; Harada, A. Chem. Commun. 2004, 78-79.

(9) Nakato, T.; Miyamoto, N. Materials 2009, 2, 1734-1761.

(10) Miyamoto, N.; Yamada, Y.; Koizumi, S.; Nakato, T. Angew. Chem. Int. Ed. 2007, 46, 4123-4127

(11) Miyamoto, N.; lijima, H.; Ohkubo, H.; Yamauchi, Y. Chem. Commun. 2010, 46, 4166-4168.

8. ¥—U—F FBRUERGEZEETOHELZ2~3)

. o—
SEHE IR A A HIBE L IR D5 . S 1nm OALREERES / #db.







