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Abstract

Different micro or nano structures were prepared for benzoylated
bacterial cellulose (BBC), which was a kind of thermotropic liquid
crystalline. The optimum processed conditions were obtained, and the
relationship between the morphologies and the properties were studied.
The main contents are as follows:

1. BBC nanostructures with different morphologies (including
nanoplatelets, nanotubes, and nanoparticles) were prepared by
reprecipitation method. The optimum process conditions were as
follows: the nanoplatelets were formed, when BBC was 0.5x102g/mL
in THF solution, the standing time is 6h, the temperature at 16C; the
nanotubes were formed, when BBC was 0.75><10'3g/mL in THF solution,
the standing time is 6h, the temperature at 16°C ; the nanoparticles were
formed, when BBC was 2X10'3g/mL in THF solution, the standing time
is 6h, the temperature at 16C. The fluorescence intensity of the
nanostructures for BBC enhanced up to 30-60 times compared with
initial of BBC in THF dilute solution. The order of the intensity
increase is nanotubes > nanoparticles > nanoplatelets.

2. BBC microstructures were prepared by microemulsion method
with different morphologies (including microparticles, microwires, and
the blending of microparticles and microwires). The optimum process
conditions were: when the concentration of BBC was 1x10°g/mL in
THF solution, the standing time is 6h, the temperature at 16C, the
concentration of surface active agents solution is 1x1073g/mL, the
morphologies of BBC were different for the types of agents: 1631 for
microparticles; SDS for microwires; Betaine for the blending of

microparticles and microwires. The fluorescence intensity was changed
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with different mopholorgies. The order of the increasing intensity is
microwires>the blending of microparticles and microwires>
microparticles.

The processes are very simple and controlled for preparing
different morphologies of BBC. It will play a great role to research the
organic micro-nanostructures materials used in high temperature.

Keywords: Bacterial cellulose (BC); Thermotropic liquid

crystalline; Nanomaterial; Fluorescence
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Fig. 1-1 Scan Electron microscopy images of the different nanostructures with
different organic single crystal moleculers (including organic nanowires,

nanotubes and nanobelts etc.)
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Fig. 1-2 Left:of fluorescence microscopy of TP| optical waveguidenanowires;
right: TPlnanowires and stimulated emission specttorum (IR EECHIER I
D)
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2.2.1.1 HEAHE

EREBRH, BFEFESRBIIBR.

WM KBEAT B (Acetobacter xylinum), # KERM, AL =
SERE.

WE: HETERRALREAS . RABHOEHHMEHFEAN
BBEBEFRENRER, 30CHEELH36h, EHNRUBTF. UBHE
A S%HT W AR B F B M RIS A 150mLAd R B SR B 400mLIE R R, H R
oG, UMERSS, 0CERHELFRTR. BAAHFEEREK,
BHRAABMKELME24h, BEXRERMMOBFRE, 2 EE0.1mol L™
FINaOHWE W &, Aib2h. B HZEWKEL I PE24h, B X NaOHF % B
MEE, SREFNAEAEERETI0OCHBME T TR, R EEK
FHKS. TRENAEGEZEAGARE. B, ¥ THREFMHA
BARENBE40EHUT, £H.

2.2.1.2 METH FEFPBEAES
ERPHAARAEREFRBEALRLR TR, EEREAERNIRE
B E%THES RS X TR,




B AL TRE SRR Y | %R

ALBARACOBETRRETREORAEDS)H0.8, 1.5, 1.8,
HEEEMABRRENSHN AR EEEPREIREAHENBET
2%, BERIZEAMTEERRABEDEEMORHRISEHET.
HEM. RERRRENE LSBT

R EMARTEERAN - EENMEEERI(BEEED Y
GHEZRMFELILA 14mL/g), BMAXRBREANR R (EEREESAE
AAERMFEELILY 10mL/g, MRE5AHTEEHFENL N 10mL/g),
E=ANMAFEE 110C, 120C, 130C, KM 19h. % K558 3 1R
EVHERBAANCES, FREFE, RETEEHER, EEEhE
B THZE., AERERKE, 60OCTRBIRECE K, MHEKF
FYORETEEETRE.

BEAS (IR). #E(DSC-TG). X-4f £ #7 41 (XRD) & i 0 5 4
POM)ENNIHEMB =Y AHTEE, HFHE=WHBRRE,

KB A E = AR, BT

HHBRNTREEENHAETEZETHRENS 100mg Ok 7 3
0.0002g), ETF 250mL KM P, WA 40mL75%Z B KB, 7
50C~60°C /K& F 4R #F 30min, HMA 40mL 0.1mol-L"' NaOH % # F
S0C~60C/KE P ALEMM 15min J§, FEEFME 72h. LIEYEL Kb i
R, F 0. Imol L HCl IR B E E X M (WML, H 15~30s &
), XKAREMFE, #TFALR,

BT AR E AR R A B

n=Vx C(NaOH) -V, % C(HCI) - (V()(NaOH) X C(NaOH) - VO(HCI) X C(ch))

_162.1424n

 m—104.10816n
XHF: Vi— A KINaOHIg B, L;

Vo— R ESEPHENEROER, L;
VoNaony—ZF B LR W HE P NaOHM E R, L;




ARRRAFMEMREF LR

Vomcy—Z B XK HEMWHCIH AR, L;

m—ERFE, g

104.10816— BN XHFBANAREER, HAFEERT
WIWERKEERE, gmol;

DS—HAE.

ZUE, FLRHTEMRHFRHNOBBCHBMAEDSS K08, 1.5,

1.8, FHIKBEETIZLXHNTRAMENKE N1.50MBBC, HMERE
ERAANRENEERREENER.

2.2.2 SR
SE I BT R B & R A 2R R B F R 2-1.

Fz2-1 FEIRDBR

Tab. 2-1 Main chemical reagents
2 i AR R £l K
T 2 % 5 A 4 JAER TR R A TR A
i’ ZRiE PR TR Je A TR AR
ARBA g FRAR T R e TR
TKZ B e FER T BK S A6 AR B A
™ i B T K A DA ) B R B
A i Jo A0 i 5k B 46 T AR A B 5 B
PE_HREAH 4 BRI E Y A ARl
R 7Tt AR T A e A TR
) BK T4 FCER TR AL TR
B T4 AR TR AL T
AR i FER T At A TR AT

R M % 53 ¥ 4 FRCAR T AL A AL TR




BRI A SR 2 X % 16T

MERE (55 R T4
THF, T )

FAR T B e Al TR AT

2.2.3 SEIGEEH
LRFANEERESTE2-2.

#2-2 FENEREE

Tab. 2-2 Main apparatus and experimental equipments

&R i) EIIE S

E R B 78HW-1 ML R BEHLE R T

HEZXNTERE GZX-9140MBE LB RLVERARNETF RE

A#BTFERE TM-1000 HZ Hitachi 2} 7]

ARBETFEHE Cambridge LTD % [H Leica

X-5F & AT 4 D/max-RB H 2 72 2 51 ], A 7

FT-IR 4L 5k Y6 54X G988 EETEBINBAA

ZERITN STA 449C %Y 1 ] i e A 2% /A 7

EHETEME JEM2010 HAmFHASH

H ¥ KF d=0.1mg AL104 BR - R ZAE (L) HRA
|

BHFKRETER SHZ-D(III) ANXH FHREUBEBRFIEL A

HHREMMWEEME  OlympusBX51 OLYMPUS OPTICSL CO.LTD(JAP.)

WAL A PE LS55 ¥ HPEERAF

RAMA] WIE LA FE AL UV-3150 HAREAF

2.2.4 BUREANEARALEZFRREIEGNA KRS LR
BURERRIE K S BN BRIENB RS —Fm B g Emn
B, TR REEEIS T LR AERE NIRRT, xF
ERRAETHRMEESE, RE, RABEENMKRMEH Y EZ—.
—EEET, BAFRENBBCH M TTHFF, BERRKREHBBCH Lk




ABRRAEMETRREREX F1 R

WV, RS AR ERBBCII SRR K, ERIZIMBHBET, ZiH
MAE— B EEFKP, B Smin, HiERE—CHE, HEBFES
FXMFERMBTRE. HEETEZHE, wE2-1:

BBC+THF + EETFK
RIE B <
BBC+THF+
EHE T K
BERM T
A 4 z
2
BBC 4y K %
BBC kK& #
BBC 44K Biki
RIE
RILER

B2-1 BAEXIH&EIZR%AE
Fig. 2-1 Schematic diagram of preparation process of

reprecipitation method

225 MEFEEETREGNAKSHEES S
2.2.5.1 AHBFERSH

H T B M5 (Electron Microscope, EM)Z3 H+£EMR BRI
MEERPATRONEETR, A FE5YFRMEERLZEEH T, #
HBHET, RESKBET, ZKEF, SREBTF, BRKBRT, X452,
BREET, BN EF ATEUERRA A X BRMREHTRENE.
F 53 43 ¥ R 46 #0570,




AR AFMEMREFMLX 18l

A F B W8 (Scanning Electron Microscope, SEM)— R T R IEFE &
REMFEEHEH . SEM EERFH KRB FHESHERNEELHRELS,
BU R E M TR ETHER, AR FREFSMBEERZELRHN
B, RPFEZERHEMN ZKBETRS. ZKBEFREZEERRIRANE
BB, XAGRTEFE RPN 0P RALE R, B & SRR T v
RERKBEHERBOR LS T EEE S BEMRXNHEHETR, X E
SR T B SR SRS,

FBBCHKGHHEMBERERA L, RTRENE-BRENS NS
HMmI SR, KA B X Hitachi A7 # TM-1000 fMKEE Leica Cambridge
LTD B(KmAUES, MEBRERN 25kV)AHBBRTEMEHITHENE,

2.2.5.2 TEM ik

B 4t B F BB (Transmission electron microscopy, TEM), fRi¥R% 4
B, MART, ~REANAEFEERENBETER, RREABEHREHY
HEHBNRE. REZMENRENBTFREHFEEEMHER L, BF5
PGP R TR T R T R, AT =4Sk ST . B AR RS
MER. BEMX, BRTUERABEARNE G, 8%, SHHFEMUE
B $ £ N 0.1~0.20m, MARBEENLT~EHE, ATFREEMEH, B
T 02um. AFEWETEEEBFNLEH, XKRTEHEHRD,

B & T B0 S 2 DR T LU SR R S P BB LR S
£L(TEM)- &AL ) 6 F #7155 9 07 (Diff), & B BU5% 7T LLBEAT I8 67 1 B 2 40 47 (R
i%{X EDS. #HEREEHikiE EELS). RMHEHME(Z KRB F& SED. Hi
7 BED)MEFHHHEETEM®, 4GS ERITHRERE. RES
MG, BHETEHMBETUEMBRE., REAHRSNHRET
AEHEGDSHARGEH . o RL, FREHETEMBOIEE—B
FHE. EFETERRIRMEEERE A NBERETRERNBRT
AUHITE M, RRERTUHNA—HXAERTER. REEHN. B
(&) 22




BRR KT TS 2R3 W0

A3+ BBC Mg K44 TEM JIl A2 B THAAF &, X TREHR, &
FREMLCELHHRM E#TRE. FUREREFREBIBREN L,
RENEXTREFRXRAHEETAFN JEOL HEHERHITHRUE.

2.2.5.3 EI-FI AL HE (UV-Vis) 54

RO - EERF R M F X ES-THAEX (—BIAR
& 200-800nm) (XI4E 4T 1B MCSR HEAT 09 — F U8R A0 5 U X A4 IRk
HEFETHRTHNSFRE MR TFERTRREBNKE, B ZHTE
MRF Y R E R E &

RAGENFLRHTHENLS FEAHENERT, RETHBRFHK
T, EAFPHMABTFEES BLKTH ELY. 2 F4HUNAR, KTmTF
KIBERERR, NTT4FE UV IR Anax AR F4b, RAESHEFRE
FIJLRBARR, KREZIIRE LN enax Ao B TR Anax M €max T HE—
BATHEMEOEE. YRTFRERTIN, Aot ZrEES TR, ik
BT, MZEFGER, — K UV BRLSEIRB IR, TE—ik
FRE PR 0 S 0 i B, R AR B R, DA TR Y A B K TR B Aay HT
B PE IR R B emax W HE AL E Y UV TS Amax N Emax 26 ) 5
HESHE ER, FHik, HHWE UV REGE R AR BTE R s .

A6 UV 5 IR, NMR AR, FRefkEHEANERA,
TERBIEZNHNBFR B FHRERRRY FPRETHFERLTMKRER.
AT LUK B 4 F R A FLAE B D R K S M BB A L, 230 BBC 4
KGR AREBT HEZEAT UV-3150 £ 4h-1] B 20 4 3% 1 AR R AE
[y

2.2.5.4 RRAESH
RESIERMEDRBE T —EMEXRUE, WEEHHEHEHN
foag B2, B RRIRM R, ARG MR ZHUE BT RS 6, RS
BRI MREBRCHBEARD NG, ELEW & M R 5% 58 5 7 153
BRI B2, A% YR MEOR i (Excitation spectrum). S2FF L% % #)




BEERXFRTHREFMRX 220 5T

BB R 5 R E R BOLE . EROROGIE P R KRR KA, B
PACHIBREE, WY BT R R E K ASRE, FiiE B &R b %
JRR RN RS, PR i (Fluorescence spectrum) . TE 8 3L %% 4
EE, TRE TR REFE LR ERK. BRGIENR AR IERRKA
VBB B FR-RAYROHER, E— R KM —EREMOA
HXRHT, ZIBWEHEEARN, R AR RO R E R % R R E R IE
te, XRKNE B,

BMACHENN S YRS TRE: BAXKNE « B4H: BERIHEMN
FHgH; RERMNEERTRRSISI Ao - B BRER S H
FTRARE . MRAEE = EFOLURREM KA, FENYRAS L8 KA
A FiAE (s RImeE. pHE. BES) AX.

XHr REKAE T ERERTRENR —FRBRBEME, WRAE
SRR WG, Bid 5 0t AL R A W 9K 45 M T BRSOk
RERIARAL. MR AKRG AT ERER, MBEFELRER BBC 41Kk4E
MBI e RE7E S B PE {X 43 44 B PE-LS55 #AT Ik

2.3 HZR57e

AERMABREEFHEAAERANAEAEZRTREN RN,
MAHNZE. BRERXETERGRBRERNBRANTE, BI8%, R
FEANS T AEESTHEERBR-BK. . A8 TLARR
AR R RS, ST RS T SREE . J7 0 % R
BIh & T EHERBEAIAKRE. BKE. AREF)NWAEAEE
ERRBENKREN; FHBEIRZREKEMN: BBCHKE. HREMRE. #
BB A2 TEUARAPAKEMERE & GKRBAL, BXA . P
AKEVWRZW, FRANWKREGHEHNTHTREFRAETHNES, BR
T H R fE A B R AL




ARERAFMEIAREF L Fum

2.3.1 HIEFGXEFENEZN
2.3.1.1 BBC 7 THF B3R & &1y

4.8

5w f
St e

B 2-2 AFREFEBBCHKREMBEFRHER
Fig.2-2 Electron microscopy images of BBC. (a) SEM image of
edge—shaped nanoplatelet (inset a flat hexagonal platelet,
supporting information); (b) SEM image of nanotubes; (¢) TEM image
of the nanotubes (inset the magnifying one of the selected tip

section); and (d) SEM image of round nanoparticles.

B2-2hBBCETHFH ARIRENMAHRFEHER. HEEEL&MF
H: BERESAHNI6C, FHEREBA6h. K T BBCIETHF K E X =4
FHMEW. ERE H0.5x10°g/mL, 0.75x10>g/mLF12x103g/mLE}, 4+ BIE
0.2 mLEIBBCH) THF % ¥ & 1% I\ SmLA % B F /K o F & 3 5t # Smin 5 8 B
6hfE MBEHEH M Z .

Bl 2-20 Blatl BB JLEFKA T RAKF B, FEBBCKE
I3 $10.75%10°g/mL B W B B 4K E T R m2-2b. P 2-2c IR 44 K B
MTEMUIRZ R, GREFEUBAKERHLZRYE, AREAMCEREN XK




FARBRAEMTHREFMIEX Enn

KFHEMERAKEMBERE, arelitn2ma kA EthBRE. BEBBC
WS INF2x103g/mL 44K ki 7 1.

O\\/

6, 50R R=Hor©
0

O~
RO 32 1

B 2-3 BMEEH&BBCAKREHERRER
Fig.2-3 The typical schematic illustration of the fabrication
processes of BBC nanostructures with different morphologies: (a) the
molecular structure of BBC; (b) the hexagonal nanoplatelet; (c) a
nanoscroll extension of hexagonal nanoplatelet; (d)nanotube
formation through rolling hexagonal nanoplatelet; (e) the

nanoparticle.

B 2-3 2 BBCEREMAREHBPKEHRAEE. BT BBCHF
2 B 7 7E KB M-OH(Fig. 2-3a), FTLA, BBC 4 FlRIEFES Bk
BHHMEER, FAXLSFRIMNHEIEHZERARESNEERKS)
N REMBERCLIENHKERELRENHEEWE—FIEEHK1EH
T . Br A RAIHER BBC HI45K 8 2 diA a0k B 3% i i w0
W B B 7R (Fig. 2-3¢).

2.3.1.2 BERENEHANEW

ARFTRAR, BENBKEMEROZWEAEY), 23 KBHERKNR:
E—RREMBENET, BEXNEROEHEE—ESLEAN. XXE5E
TARWE T HBBC/THFE REARF#HEHEE: 0C, 10C, 16T, 20T,
30CHERZWER . 5B H 4 £ oh,




FRERRX ML MRE X EnR

(1) BBC/THFK E 40.5x107 g/mL, & & i ja6h:

Pl
S, @
5 it Do Sh
N ﬁﬁ’}:”ﬂ

o

2-4 BBC/THF 7 0.5 x 10° g/mL, B BR8] 6h, BILiE/5FFIEE T BBC SEM
(a) 0°C; (b) 10°C; (c) 16°C; (d) 20C: (e)30C

Fig.2-4 Scan Electron microscopy images of BBC after repricipitation at

different temperature, when BBC/THF at 0.5x107, standing for 6h, . (a) 0°C;
(b) 10C; (e) 16°C; (d) 20C; (e)30TC




AERRA P MRE AR Funi

(2) BBC/THF# FE %0.75x10g/mL, # B ¥ [d]6h:

B2-5 BBC/THFO.75 X 10” Ag/mL, 3 ER E6h, % /5 A RRAE FBBC SEMAN
TEME (a) 0C; (b) 10C; (¢) 16°C; (d) 20C; (e)30C.

Fig.2-5 Scan Electron microscopy images of BBC after repricipitation at
different temperature, when BBC/THF at 0. 75X 10, standing for 6h, (a) 0
C; (b) 10C: (e) 16C; (d) 20C: (e)30C.




BRE A SR 2R Y

(b) 9K B i B TEM B
Fig.2-6 (a) TEM of Fig.2~5 (c); (b) TEM of the tube’s tip

ME2-5F AT LLE H, B HBBC/THF0.75%107 g/mLiY ¥ 2 4 B3R
i, REGhZMHTEOC, ITFRESKER, MERRENFASHI0TC,
HEM SR B — LRI G ML, WSS & 16T, LWL H K FHR MK
SR M B, B3R 20°C i B P A 40 00 82 T LA R BLIX 6 2 0k 0 45 W T 4 R
A, MR EEIE30CH XL RMEMHRT . 5K L8R 4 H
TTTEMRAE (R E2-6) R MBBCX MR MK LM R TR, WIUEHE K
FroR o 1 R R IR S5 4

(3) BBC/THF# & %2x10° g/mL, # B it [4]6h:




ARARXFMIMREFAMILL 26T

B 2-7 BBC/THF 2X10™° % g/mL, #ERE 6h, BiNiE/RFFIRET BBC SEM (a)
0C; (b) 10°C; (¢) 16C; (d) 20C; (e)30TC

Fig. 2-7 Scan Electron microscopy images of BBC after repricipitation at

different temperature, when BBC/THF at 2X107°, standing for 6h, . (a) 0
C; (b) 10C; (¢) 16°C; (d) 20C; (e)30C

ME2-7H T LB, W HBBC/THF2x10” g/mLK B RS BIE)S,
HEMIAGTEIC, LIERERKES, MERENASZHL0C, AR




F R KSR 2R Y ]

B —LHERNARENRER LR, BEALATHI6C, AR
K AR B 20 K BURDCIR R SR 9 0, 2058 20°C it A B o 4 40 90 2 77 LR X
BERNEMIT D, BREABRET, b5 EEEX30C X EHk
REOGEHWHRT .

MU ESBRERTUFR, RENEHOERRZEXEEZYN, KERR
FrreE M TR KT RIS AR, (EE LR RS0 5UE L
E—EMREEEUA, FAEREAREHEEBRF.

2.3.1.3 BENENEROZI

EREMREH —ENRBRAT EBT=AFRAKRET,HBEER 16C
B, AF& ERE Oh, 1h, 4h, 6h, KF 6h.

(1) BBC/THFKFE 5 0.5%107g/mL, % EEE H16TC:

ME2-8F 7] LU B 4 #E IR EBBC/THF 4 0.5x10°g/mL, M#H B EE H16TC
B, @S BHVEGLMREMNEIZRERFRESNBBCEH, HEEEF
B IR A3 B IhR o] B — SN RM S E IR, Bl4hit R &6 LB R
£, Fkonm REM K AEREIY— M REH, BEKFESREREE
REZN. AT REE—ENHENB6hA fE /A REWTE S HI,




ARRRAFREARE X F A

[ 2-8 BBC/THF 4 0.5X107°g/mL, #EREH 16C, BAEEFRSEMNEGTT
BBC SEM (a) 0 h; (b) 1h; (c) 4 h; (d)6h

Fig.2-8 Scan Electron microscopy images of BBC after repricipitation at

different standing time, when BBC/THF at 0.5X 107, standing at 16°C, (a)
0 h; (b) th; (c) 4 h; (d)6h

(2) BBC/THF# /& 40.75 x10° g/mL, #EEE H16TC:




AERRAER TR REZMILL F 2R

2-9 BBC/THF 5 0.75X107 g/nL, BBREHN 16C, BRERFARAHENET
T BBC SEM (a) 0 h; (b) th; (c) 4 h; (d)6h
Fig.2-9 Scan Electron microscopy images of BBC after repricipitation at
different standing time, when BBC/THF at 0.75X10", standing at 16°C,
(@ 0 h; (b) 1h; (c) 4 h; (d)6h

M B 2-990 T LA F Hi 7 K £ BBC/THF % 0.75%x10° g/mL, & & E N
16CH, 23 FIERLERERMNRIERBIHEESMBBCE W, HEHE
& #9 E W A K890 20 1hA AT L — 2 ORI G I, Bl4hm 2R 45 M R B
B, FXehMBEMMRMZIY —MEREH, BREEHERNEHRRE
REZL. TRFE—EMHEREehA s/ REMRT M HI.

(2) BBC/THF ¥ & 4 2x10° g/mL, #HEEE X 16C:




AEERAEMEIMRE LML H3m

Py

bl k1 ’ )
K 4 2a mtt 4
% .

{

TR B nai g T ED

Bl 2-10 BBC/THF 5 2X107° g/mL, HEBERE A 16C, BRAERFRABRENETT
BBC SEM (a) 0 h; (b) 1h; (c) 4 h; (d)6h
Fig.2-10 Scan Electron microscopy images of BBC after repricipitation at
different standing time, when BBC/THF at 2X 107, standing at 16°C, (a) 0
h; (b) th; (c¢) 4 h; (d)6h

ME2-109 8] LAF H 7E R E BBC/THF A2x107g/mL, M#HEEE H16TC
B, 2 BUREL BT WA BBCH AR AW I, BHEHE
B 40 4 388 00 2 T h BT JL 3 26 JORLAR B 45 K A BT 3, B 4hirt BURLR B 45 4 EE
B S, FliAGhH RIEMHMARNEI AL R RN PRGN, BFEKEH
BB EREEREZN. 0T NFE— €1 # B 6 oh #8815 MR 4 1 7
S HHA.

DETESHARERY. LAEERE. BERNNEA=ZZHHL %
B A IR AR SR EBRCR K450 . AR50 00 99 K 4540 T B 1Y
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BRETZ%MHR: 90K F i, BBC/THFR B 50.5x10%g/mL, B EHE 16T,
B W (8] A 6h; gK 8, BBC/THFIRE 50.75x107g/mL, #BEE H16TC,
B 0[] 4 6hs G9K BRI, BBC/THFWR [ 52x107g/mL, $EHE H16T,
# & Bt 8] A 6h.

2.3.2 FYMHEREMNRERENESH
MNERLERBINARAERAETEEFPRENKREHHEINEET
CEHENEZYE, NEZRENTZL4GTHEBNARSEWETRIERDH.

2.3.2.1 WHEES

—(a)
= (b)
"’“'(C)

800+

Iintenslity(a.u.)

v T ¥ T Y 1
300 350 400 450
Wavelength(nm)
B 2-11 FEMMEBBCHARGHMEBRRPRALG LI (a) HXRE O)RKBFHR ()
ek 90
Fig. 2-11 Fluorescence emission spectra of BBC nanostructures in solution (a)

nanotubes; (b) nanoparticles; (c) nanoplatelets(d) . Excitation wavelength at

250 nm.

E2-NERTAREHMBBCHKEMERB P MR RH LR,
BBCEENZ KM M BB T ILFEREFOLHE, BRETBIREERARER




BRI A ST EHRE S8 X BuR

JB %R AE e R LI BT 4R 3 T 30-6065 . MR RHHERE, BBCHAK A .
K B G K TR 4 B ZE383nm. 375nmA1393nmAit IR B KB . [,
AT LR B UUIE J5 T B 4 K 45 3 (R A8 X 56 56 SR BE BT 4 = 49K >4 K TR >
KR

MY FEMORERE, WRAFRKT LT RAL, F4En > a*, 0>
mRE, FERE. BWRAHEERZEEN ERRHRERER, KR
BEMK) . BE (REERAYABEBREEARRACIETE, KR
B FpH (KZHEFRERBERBN T FRLSYR IO RZE
WpHMEWIRK) %o X3P REAE R, X500 58 5 58 i i JR R T g
R FBBCAKRGE MR, WA T 4 FRIGRS, 2 F KI5 AT Lk
b4 T I 3R B0 AR BE R 05 B0 AT B R T R B AP0V (R VR A A
REBERF—EHEZW, FAREYBENBREFEFERNRBEEM, &
FUARPE B 58 hn 36 kIR RIS M. UBBCETHFSBEANEK T, KHR
tiEim K FTHF, FIUt R A TRSIABEICGRE MBI R, stoh, %
FRAEEHNRARKOEEN AR RS FBBCS FA R MRS X
SHERREROENH —ERXH .

ARABHEIBBCHKRGEHMITRERF LR RS IEEBERIET,
A R g 0 A7 A0 5 P R P TR JE AR B Oh VR WP B X A, X ) B Rl DA B
FESEMMTEMM ARy EE M A RS 4K 4 2BBCH A, FEH
RICEERMKE>PRFR>PK R, TE R TGS 9K 45 ¥ J5 2 7% e
HEn B REVTENBBCH RN R CBE. RER, XMWETERESH
REHRBETRNHATFHRAEBES, XHEHE—DHR,
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a 700 -
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400 4 4

1 ' I ! I v | I

0.000 0.005 0.010 0.015 0.020
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B 2-12 %K5EE SBBC/THF AR KE X REE
Fig.2-12 The relationship between the concentration of BBC in THF and the
maximum luminescence intensity of BBC/THF reprecipitated in water after

standing for 6h

B2-12 RN4RE EBBC/THFPBEXAE, NEXRMERTLUE S,
FARKEBERNEBEBRK, YBBCAETHFFIKE $0.001g/mlft, 24 H
TEH B E S H &K AEE H389, B[k H0.005g/mIN, HEKAH
X 9% 98 B 4535, IR H0.075g/mlf, B K LEE H6ss, (BIKE
0.01g/mlff, & KPR E R MMEM AS525, WE0.02g/mlIft, B A HIEE
MR A 528, XEMIET B —ERECRIA, 7% 9% 5 5E Ik B 01 i g
B, (BR28EE—E B EN RS PR,
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2.3.2.2 ENATRAERNEBLN

{ - - (b
0sd + =-=(Q)
-~ |y ! -+ (d)
3 1 \
0.6 - \
]
5 \
§0 . (C)238nm
oV L
2 1.7 (d)ps2nm- (B)278nm
< ’ .
024/ " "\
0.0 T — T L
240 280 320
Wavelength(nm)

2-13 REF.%% BBC 43K £ #3F0 BBC 7 THF SR P& AT R kit @
Fig. 2-13 UV absorption spectrum of BBC in THF and different morphologies BBC
nano structures (A) dilute BBC/THF solution (0.5X10°g/mL) : (B) nanoparticles;

(C) nanotubes; (D) nanoplatelets.

BB T RNRBGE, X TF RS TR, LANRUBGE AT LB K
DTHRTEN, RARHF, MRXESFFRABRTHRTIREESFHHR
HRK T R & & KHHOMOM F K I £l f8 & BKMLUMORE L, hE
-13ES AT WAERT LAY, EA—MESFHREY, BBCETHFH R AR
PR 40.001g/mlbt, K5 7E278 nm(#h £k A)NH — Mg (K2 BITIEHIBBC
M THF % BB A FIRE & R AE278nm R — M ERD) , XEZ i FBBCAF
A FBHOMOZ|LUMOKI B F KT SR . HE BIIEENRA, B ARWRE
HIBBCHITHF W B ZHT I\ 25 B F K P B, 6 AR 49 K BURE B IR Wig i 35 %% 3
235 nm (curve B), &K E B IR W04 35 8 £0238 nm (curveC), 41K A
i IR Wi 1% 35 % %1242 nm (curve D).

ZOKENBHIERLABRNER. 2BREREFNEARKEKA
KETABHHHN; EBRBTRFNREXTEREKEEE T BN
R MTAZTHERINKR, BT BREBRAXKEHZ G L RE L




AR AFMERREFALEX M
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R-BRAER, R HTFRERGARFTSBEOBBCH T I H R H AR
REHMERZ — 30T E5 T RARBCRMMEEAER S FEEE—
', BRT —RMNEHEARE, XAMNGREFRLEANEES, 88T
HOMOU RLUMO 4 &, N SB T KMk B3, BAMET
REHESTEFHRILIS F)H b FIERE, HLUMOS A4S FHHOMO
RBERAD, N FBBFESTHHRKE.

2.3.3 BREMEYHERERNE T

2 LRLRATEM, 4YBBCRARENISH, ERAKXKLEHNBEHER
BEh16C, # ErFEA6h, BBC/THFKE 4 %) %0.5x10° g/mL. 0.75x107
g/mL. 2x107 g/mLi 8 T & H B0 7 351 R 45 0 R — 3, 7E BLAF R T BBCHUAR
B AR08MISNERET LG THERREHNEZW, BAZRUT.:

HiE 2-14 AT50, = BBCHURER 0.8 B, ZAREIEL&HTHEEN
FoRE A, EHABAREEND 1.8 BHIHERABRER 1.5 HEA—B.
WA Bt 5 Z AR R, 78 % B0 $ B 9 4% 1 8¢ BBC #& THF
MFRHEBREARRSLERLBATIN, BLRAERE 1.5, £EZ@T 1.5
EE 180, BR—ERREREZAMH AT R 1.5 BH R mEE
FURFERTERFEME B #— S U, YBREXI—EBREZE, 4
RS BURES & E AR BBC ARMEFEBBRTE, AR
Bt R AN BRI EEREUIER, XTS5 BBC X804 F4H
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B 2-14 AEIBMKRER, RELTZ&H T, BIUIER BBC # SEM :D$=0. 8(a) BBC/THF
at 0.5X10™ (b) BBC/THF at 0. 75X 10™ (c) BBC/THF at 2X10™°; DS=1. 8, (d) BBC/THF
at 0.5X10° (e) BBC/THF at 0.75X10”° (f) BBC/THF at 2X 10

Fig.2-14 Scan Electron microscopy images of BBC after repricipitation at
different DS, when DS at 0.8, (a) BBC/THF at 0.5X10™ (b) BBC/THF at 0.75
X10™ (¢) BBC/THF at 2X10°; DS=1.8, (d) BBC/THF at 0.5X10™ (e) BBC/THF at

0.75X10™ (f) BBC/THF at 2X 107
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() FIABNRERERDFEEAREROAETERTEFRERS
XA R

() FHBIREHEARESHKBBCHRM A LR P, BBCETHFH
FWRE. TREENHENENBRGLMERLRKN. BIFRLR:
BBCK X B A KM BB RERRAK LW . AR5 99K 51T
BHETELM4HN: 912k5: BBC/THFKRE 50.5x10%g/mL, #EEE 16T,
HER A H6h; K% BBC/THFIRE H0.75x10°g/mL, #ERE N16C,
BENEK6h; FKBR: BBC/THFWKE K2x10%g/mL, HERE N16T,
& B B 18] 4 6h.

(3) BBCHI& AR MK WA E G, HI MR # B BBC
[ R B 30-60% . I HX B RE MM R FOLmEEARR, H
R gk ESGRBR>gK A .
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BEEHBENATHETSHAERRBNET, B, AXME0EHE
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KRB BE R RIES, HABIES & AR R — PR KR
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BB B RSB MBI BEREVERT, HIERAEN-T
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FRRE LR, wR—ANEEE AN ER & TE.

REEEFRAICEER, R ERARE, KK 7880 67N
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B, MRSEFHEFREMS, KR EKM MRS AT LUE 5 TR P88 B8R
B, ATTSBX kMR RmAEl?., REEENNI BT ERS,
MR AKEEWHTHE, FHEE. X8, TFHE. SAKES: RE
FAKEHRTHR, SARKE. MK, FHE, PEOTTEY. WEE;
MEXSFHRARNEFEIRE T FETRSE, &FRELKEE.
L EARIE . RBRIES & P02 205 vk o AR 1A B o A B0t i 3 2
ASNHEFREGHEN. AIEFREGEANNESFREEEN. R
FHEFENERMNAAEAS AR, ERREHEERNEEANRLRK
¥4 m U,

A REFEEREAKMEHE LB P RERANE, RE3)NFEFH
BERERAT, HREHEEIRMARELTERME, HELTBENERE
BEAR. Bk, FRE@MEEAENKDEERBEFRERRERR
MHAKMHBHERTEEREN.
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FEHUFARREOAEAEZXTRENEN, RARAH LN
REFHEERFAUABEFEARRNAEAEZRFRENULENY,
HREAZRE, FANEEMUSERE. EEERNAEN 1.5 WAHES
BEXERBHETEN=YRER. ERMER, RELBEENHETLES
B, IRUEENTIZL4HEEERERETZAHT, ARNAE (A
BEaHAk 08, 1.5, 1.8) MEYHREEEMER. FRLE RS IE
(TG-DSC), FEH#AHHF EME(SEM). X 574 (XRD). {834 #
4L 4h %% (FT-IR) & A F BB (TEM). % %6 3% 4 4 F 4% o |] Wz 41 4b
S (UV-Vis) s ¥ 5F 7= 4 BEAT T 550 R0 26 ) BEAT RAE A 20 #7 o

3.2 1§

3.2.1 ZHER
MWL, 2#2.2.1

3.2.2 il
ML, £82.2.2, N80T LR

% 3-1 FESRAMR

Tab. 3-1 Main chemical reagents
+ e B B B4SDS vl F AR TR AL TR AT
[HER] o ¥4k AR TR AL TR
FTARBE=FERL o b 4t RS R AL TR

B (#1631, TRD

3.2.3 LIGHEM
ML, 28223,
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3.2.5 WHABRENERATHERTPREFNKEN

BBC+THF
2 TH 35 T 7R 8

KEW | BB
Y.
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+3R T 5 1 7

HE R l

% 33\ (N H
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&
i
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3-1 RABRAZWNELZHRETEE

Fig.3-1  Schematic diagram preparation process of microemulsion

HABRPAFHENERBRATE RO F e, EMRAE. S EH
RAZHM S MAR: BRbKEBR, AHEN, REEER UL REREHE
MR, —BRAKEREMHE KU REERERAEENARE, MAK
HEAHNAKMHOERET: BRESHADR-BERABEENS T, €
TR Y 2% TR AOR R R IX R R AR RS, REMNR M A
B HTFHABRMEHATLURSE TRRMEK, FAKBROHEEEES.
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RMTENLREERE, BEFE, FATUANBEHRNE, BEGN
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3.3 H#R51

AEXHATZXARMREFHEE A MABENHERREEH BBC
HITHR. FEEAXRANKREN 1.5 8K BBC, HBEITK B TELM (K
B BEMBENE RSB AEAEEETRBEERAOLENEW.
BERELZ5AHT, HARNRARRER =R REENEMH.

3.3.1 AFREFEBMFZETHEF NIRRT
3.3.1.1 MABFAFTEEMR 1631

l3-229 BBCZETHF o 7~ 6] 9K J5 i LA R 3R T 375 4 #7163 1 26 THE 9 B 43 6
HTEMEEE. REBEE&HR: HEREDHHN16°C,H BN H6h. B
587 BBCTETHF Kk & 3 F= ) F 3 1) B W . ZEBBC/THFWK B 410.5x10g/mL,
1x10°g/mL, 2 x 10 g/mLi 4} % H20.2 mLAIBBCHI THF % 3% 1% M\ SmLA
Z2TH W YE A 1631(1x10”g/mL) i) 7K ¥ ¥ 7 3 7 3 Bt B Smin 5 %% B 6hJ5 W2 &
TESH AL .

SRERRUEEHAFEIRER, EBBCHTHFE R & )1 F % 45 5 1 &
Br=4 (E3-2aBBCEETHF K B A 1x10°g/mL) o Fint b s % dhofg R
MBBCHITHF¥ R IE AN 1631 K BB A= A RSt i K3-2a, #16310K%E
WV BRI 1 x 10 g/mLA AR 87 A4 45 BB 51, 18 2 ¥ BBCH THF S W E A\ B
16310 K, B oG =AM 5 B 3-2b. @id xS LA 4y 7 78
H BRI 90 BT BBCHIG3 KR &4 . LR BFHEHEMERE. K
FEAME B R AR MR LM R4,
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B 3-2 BBC/THF (1X 10 g/mL) j& & R R R 1631 ,emﬂq:m SEM (a) k?&%dx?
1X107°g/mL; (b) 1X107g/mL
Fig.3-2 Scan Electron microscopy images of BBC (BBC in THF is 1X10°g/mL) in

different concentration of 1631(a)any concentration not at 1X10°g/mL; (b)
1X107°g/mL

3.3.1.2 PABFEFTEEMF DS

[ 3.3.1.1 5% —2, % 1631 5% SDS f5, WER AMEE| SDS H
KEBRE—RREEEUN MR FHRES, BBC & THF F & . #E#H
ERE A oh HEREN I6CCHAKEFRAERGIE—EEEANELERER
B, SREE MR

EMERNEHERLEY —, BRAIKETESHHKBUREE
AKKZRUR RS LR, Xt 3i8 SDS X BBC 57 i 5wl 1R Uk
1B %o (K 5 # 9 K/ B BT 48 R BF
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3-3 BBC/THF (1X107g/mL) & B R B3R SDS A& &9 SEM (a) 0.01X107g/mL;
(b) 0.05X107g/mL; (¢) 0.75X10°g/mL; (d) 1X107g/mL
Fig.3-3 Scan Electron microscopy images of BBC (BBC in THF is 0.01g/mL) in
different concentration of SDS (a) 0.01X10°g/mL; (b) 0.05 X107g/mL;  (¢)
0.75X107g/mL;  (d) 1X107g/mL

3.3.1.3 FMEREIE M MKW

PUEREHEN, RERELGH. MR EFERNEEE A,
NEMEHRE, SHKEARERNRERET, BERET. BL
—HEMBHNREEEN. AEXEEEASFER—NHEE TR, 5
BYEAR, EXTH—MAMGEEAREENBEL. HERAFG
REEEN, BRI AR WERIE. b 200 0K % b 5 A
# .
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Bl 3-4 BBC/THF (1X10° g/mL)mr&ETﬂ:&F?ﬁ&Eﬁ:ﬁr&*ﬂ’] SEM (a) 0. 1X107°g/mL;
(b) 1X107°g/mL; (c) B (b) MM KEA
Fig. 3-4 Scan Electron microscopy images of BBC (BBC in THF is 1X107°g/mL) in
different concentration of betaine (a) 0.1X107°g/mL; (b) 1X107%g/mL; (¢)
enlarge figure of (b)

ATHMAMEER, 5MER3ILIMIZI2FTZ4£46—8, ¥H
BEREN16CH B 6 H6hE, WK mE3-45R. E3-44BBCHE
THFF — R E R AR F R E REE A EEN AT EMER.
HEBEE&EMED: HBEBREDH H16°C, 5% B E H6h. B T BBCFETHF
FIREN YR EW. FERES 5505 x10°g/mL, 0.75 x 10°g/mL,
1x10°g/mLAt, 4 51H20.2 mL& BBCHI THF ¥ ¥ 7% i i A SmL#) 2 i 35 1
MEBUKBERPFEHERE S minGHBEENRERRNTL. TRER
KA B T A FRE R, ZEBBCHITHFE LR KM= 4 (B 3-4a
i BBCYETHF S B B h1x10°g/mL). T %t b 525 o 4% A i BBCH) THF ¥
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YE N 1631 MK ¥ 1 7= A B0 T 90t T 3-4b, K 1631 H K M R BE 0 B
0.75x10°y/mLAB R & 7= R TR 5, B2 ¥ BBCH THFE W iE N\ I F 323 1
KW, BEOE AN MBI 3-4c. BN LR T A48 o2&
WINPT KPR ABBCAMEBABEEY. LRIRPHETHEMNR
B RERGE N EBRNE B L MERO . FRRAMEHRMKE
WE—ERELEUABREKRES, BBCETHFFHEEH.

3.3. 2 MM RERIEMAERRINES

MELEZERATEUE th, 78 1631 F/K B+ R B BOBURDIR ) BBC 4,
76 SDS KK RBETE SR A H, T £E 3 1 3R T 375 1 30 3 ik b 7
PRI R 2R ORDOR B 454 .t R R T & A U X BBC B w2
EHERH. UTESHERIERAREARAREE ROZMER. HF3H
HATIE 7.

3.3..1 RAXENH

MBETR R LUE M (LB 3-5), TERTE AL 4 IR REAN KR
EABRERNME, ERRT —EEMEHRAENZHREE. FRKEE
EHAE—EENBERTRREH, LRENFR SDS BEMMXEKRT
MAF RN M EZRBRRBEEH, BEHEMA 1631 BRI M
gy, BEEBEEEREWITEREN. NETMARTUUES, HKkig
EH B3N, WA SDS K 7E 348nm H L& KME, MAFH R 7 3390m &
BB KETMA 1631 ZJ57 330nm E R E& KME. LR FABREEMEL
HRAKREERAREHZEHREHLREREHNEREL, A&
KR EEWEFBED, RALERR LW 5 F B FRA - HH
B KA AR
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Fig. 3-5 Fluorescence emission spectra of BBC nanostructures in different
surface active agents solution (a)microwires(SDS, 1x10°g/mL); (b)
microparticles and microwires(betaine, 1><10'3g/mL); (c) microparticles

(1631, 1><10'3g/mL). Excitation wavelength at 250 nm.

3.3..2  EIFRAES

WSR2 R (L 3-6)7] LUE HE N AR & ET, BBC #E THF
FHRE-AE 278nm M, MMARTERERZ FEMLBERLEBS, &
HEFe, £ 278nm ARIERTFAMB . IF BN F KRS ERH
A BEH ZE R, DA 1631 ZJ5¥AI7E 240nm, SDS FIEH 3B 2 515 B ) 2
fE 232nm A 234nm RHIAB AR, KBIHFRBHRE-BTRREHTE
RARGEMZ G5 FRISBEMALERERSLEAREE MRS,
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E3-6 < [E) FEiE MK A & P AR EH 5 BBCL K 45 49 FBBCE THF SR iR 45 40 AT 0 3 i
B (a) BBC/THFi&E & (0.5X107g/mL); (b)) #IK %k (SDS, 1x107g/mL) (c) Bk L+
KEAL BH3EH, 1x10°g/mL) (d) BKRBR (1631, 1x10°g/mL)

Fig. 3-6 UV absorption spectrum of BBC in THF and different morphologies BBC
nano structures (a) dilute BBC/THF solution (0.5X107°g/mL) ; (a)microwires (SDS,
1x 10%g/mL); (b) microparticles and microwires (betaine, 1x10%g/mL); (c)
microparticles (1631, 1x10°g/mL)

3.3.2.3 EHMHMESH
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Fig.3-7 The typical schematic illustration of the fabrication processes of BBC
microstructures with different morphologies by usingmicroemulsion method: (a)

microwires; (b) microparticies;(c) microparticles and microwires

B 3-7 RIMIABIESI® BBC WAL RTER., £—2&HTMA
REEIER H SDS WA ZMKR LRI LM, MAREEER A 1631 B
21 T FRBURLAR B 54 100 00\ 2 T 375 4 700 A S8 B OO0 S 0 % R R B0 RER
REY. HTHREEENREIEER, #RME BBC 4 TXE, HE
BBRTTEARESHEFRES, FEBFLAFNARAMESLREAR
M, ML BBC 2+ FREH M HE.

3.3.3 ARBKEN=MRRRITERE W

Z LR, YRRENLSH, ERBCKEHNRBRESERE N
16C, ##E W IR X6h, BBC/THFRE 25 A1x 107 g/mLit, FEEHEEHE
B AT R AR — B FEMHIR T BBCHURE 4 51 4 0.8711.85 75 &
HIZEBTHRRESENEE, BALRNT.
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B 3-8 RARIMRER, RELZE&HT, fMF&%EH & BBC#Y SEM (BBC/THF at 1
X107*) :DS$=0. 8, (a) 1631, 1X 107 g/mL (b)SDS, 1X107°g/mL (c) KM, 1X107°g/mL;
DS=1.8, (d)1631, 1X107°g/mL (e)SDS, 1X107°g/mL (f)FH3EHM, 1X107g/mL
Fig. 3-8 Scan Electron microscopy images of BBC after repricipitation at
different DS, when DS at 0.8, (a)1631, 1X10°g/mL (b)SDS, 1X107'g/mL (c)
betaine, 1X107 g/mL; DS=1.8, (d)1631,1X107°g/mL (e)SDS, 1X107°g/mL (f)
betaine, 1X10 " g/mL.
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W R 1x107g/mL, #HE R 6h, BE 16°C. M 1631 JB Bk Bk ik
B 1x10°g/mL, #HEN A 6h, A 16°C hIA B30 Ak Bk B0k hn 44
KERIIE R 1x 10°ymL, #HER I 6h, EE 16T,

(ARSI E BBC G B LR RE AR HRERENIF A
TR 2 > TR JBURL+ 0K 28> 10K Bk

G)A RS ) BBC MRS AR, REHLLEHHEB T RRR.,




e T  #am

R

B LB, WUBHUTER:

(1) F 7 T 5 92k 0 O LBV 06 4% R B A 4 3R 25 PR IO R DT 352 £ 2
ARMEETITH.

SHEMANAKMERE & T ERL, SRR BRENMLREL L%
. EHEBMRA.

(2)F) FH 7 0 ok ) % L) VS (R T 500 10 490 K 445 400 B0 A % 76 D R B LL o B 4F
YU RAETFRIEBE AR = 30-60 £ HARCBEMRTESEK
EBETORE, HBEINTFHWRE >R BR>K F .

(3) FH 18 L 25 4 4% ) B0 90 K 45 #0480 38 TR0 0 38 K VR b 048 £ i T
PREXIK. ERERAKGHI RE - R IEHE 2780m, HREBHRAKSE
W2 R R A RS, RARE S TARNOHEEERURS TREEERSIE
i

(4) MABZRBNEEAFAEROBEAF S ZE T RN MK
EAGEHEHAREUN AR T EZRTRE. FAXATRARHEN
REFEWAIETERAR. XA SDS I KL, KA 1631 H I H K B
L, TR A S L BCR & BRI B R A .

(5) 1B0FL B 1 4% B 40 81 T 4 3R R B R G I K 45 40 9 6 A T SR BE AR 1L
RIGRLE S I BT o0, (BB 3R 7N ] Bk 480 A 2 BE R LD o EC O b 7oK
B> TR S+ TR BRI K KL

(6) 7 FE 2L 980 360 45 ) A K 45 A 50 S e % R ) 38 K R b e 7 1 T 55
FERE. ERBRYCKLE M RE — A RIETE 278nm, {52 B RMOK 41
ZRGAREEY, XATAER T AR AT A LR AT IR B
i

(7) BRATEMLE, BREERASIAREOYRE, FAR8, L%
HRERMEHN S~ EREMAREY: BRAREESHEHETE R
ERRERNKEH, BAREEEHEHETERETRBAOMKEH .,




FARAREAFMIAREFAEX F 527

B} i

FHABATUNEEELLTYPHATERE, ERHRFELHR
i,

AR YMERBRFREMMSITEELERMYBOES, EHEND
Fn B O B BUE AR

EHARBXHREESIR S, BATREAZHERNEINHRRA. B
BHEIH®Z., AEEL. PRPHM. SEELHRLOIRSNED, 2837
BREBHT. CEENAR. TEZELLEIT. MBHRERIT. HE
BRLBTAARAZRGKAZHEME, EREAI—HRTHENBR
ik

B, B ZIREIE . FRIME. PR, BRR. LEW. HHEE.
HEW. PES. BT, BE. THHE. FERE. ARBERFRELER
A2 3] b #G0H B R 5RO !

EUNCMARMEANR, KBNS RS FHENET YR,
B L4 h X

B, B4, ERFEXL. BHAZHFRBEM. AZE. FAHN
R R R 7 R B At




BFERAFMEIMREFMIEXL #5307

(1]
(2]

(3]

(4]
(5]

(7

(8]

(9]
(10]

[11]

(12]

[13]

[14]

[15]

[16]

(17]
(18]
(19]
(20]

S 3k

Fib. MABHRKETRI]F ERH2,2008,4:44~44

MEE LA AREAREZL2ENTARARRIERN KR
Chinese Journal of Nature. 2008,4:211~215
BHFELARBEEREE T (0] 9KPHE,2005,5:3~7
BEALFKB R BB ST (2. gKEHE, 2005, 6:2~6

K Z QK BEE SR BR [1). A &13R.2005,1:19~21

Wang G., Wang Y., Chen L., et al. Nanomaterial-assisted aptamers for optical
sensing. Biosens Bioelectron[J]. 2010, 25:1859~1868

FERE 2R BT K B RL 9 I % 7 EEE AU R AL £ B IR [J].2006,22:6~7

RE AN FAAMROFEREERELTHNRADKZEE
#%,1998,4:23~26

Rl EF RN WA KM R ENFTEDLDEMAEER, 2009,1:1~1
ER, TR, % BMBEAXRBEBREATRERLRI KT HEH
¥.2006,12:18~24
EREAE,FEOHAKSEFTRERARERMNTRIL L ELR
%.2002,2:276~278

FRE KRBT AKRMEETFRT R ERLNHI.SEKREEREAR
%18),2006,4:362~363

REK A, T2 AR DGR R R0 4 47 71,5 M T % B % 4R .2001,3:
58~61

Park J. H., von Maltzahn G., Xu M. J., et al. Cooperative nanomaterial system to
sensitize, target, and treat tumors. Proceedings of the national academy of
sciences of the united states of America[J]. 2010,107:981~986

HAB. ARMHENFERXELTESTHONAD. HEEE (%K
fR) .2007,24, 94~94

HEZ R XNLF NAMHBURRAXBEANAERI.PEREH
$£.2007,07:07~28

KERAKMEH SR RIYEIRED). HAYE HR.2002, 3:24~25

FR KR K] B 5 2 ,2004,1:60~60
ZEFOHZARMEO) R REF LN REA W E.2003,2:26~30
BRE QXM RIRE KRB EER,2001, 6:52~61




ARERAFRLMREFMRX FuT

[21}

[22]

(23]
[24]

[25]

(26]

(27]

(28]

(29]

[30]

[31]

(32]

[33]

[34]

(351

(36]

BRUAH, KU, FHRERSGRME (ID—ANHKRAEBOH &, HRER
(7). HA&¥EI.2003, 3:188~192

KA, EREFANAKRDEMBARBMEEARBLIN.FERMH
$.2001,4:44~45

EHe, SRR E B HLGOKRM LT 54738 (7). 46 T8 Tl 2005, 8:56~59
BRAEHKBEFANDTTHAREABESRBABTAATHERDMEE
#%.2008 , 14:1743~1743

HHLGIK AT 1% RO F TS 0] 6 4 4L T IRE & o 3144,2004,8:35~35
FEANR R E. B AR AR BER RL[T). 4b 7 2 &,2007,111:1653~1661

LR R, . ALK T RE M R — R BB = RS B 9 0 (0]
R §4R,2001,9:48~58

kE, KRE, F.EROESEFERTHETRERNEHKM D] RS %
KAk % % 4R, 2005,7:1330~1333

BT, XE,% WG TRERY SN HEZED.EFZERULZEE 2007,

2:391~393

Shimizu T., Masuda M., & Minamikawa H.. Supramolecular Nanotube
Architectures Based on Amphiphilic Molecules[J].Chem. Rev., 2005,
4:1401~1444

Jang J. & Hak J.. Faxile Fabrication of Photochromic Dye-Conducting Polymer
Core-Shell Nanomaterials and Their Photoluminescene[J]. Adv Mater.,2003,
12:977~980

Zhang C., Zhang X., Zhang X., et al.Facile One-Step Growth and Patterning of
Aligned Squaraine Nanowires via Evaporation-Induced Self-Assembly[J], Adv.
Mater.,2008, 20:1716~1720

UG KA B M ST LA ROR < RN BE (). 7 B B Be 2003 F L E K AR (G JR)
2004, 2:117~117

Debuigne, F., Jeunieau, L., Wiame, M., et al. Synthesis of organic nanoparticles in
different W/O microemulsions[J]. Langmuir, 2000,16:7605~7611

Tamaki, Y., Asahi, T., & Masuhara, H. Nanoparticle formation of vanadyl
phthalocyanine by laser ablation of its crystalline powder in a poor solvent[J]. The
Journal of Physical Chemistry A, 2002,106:2135~2139

KT EMW, LA VLAORBR A B & XA/ RI). W RE T #2009,
2:37~39




BRI A FMEAREF ML Hss 7

(37

[38]

(39]

[40]

[41]

[42]

[43]

[44]

(45]

[46]

[47]

[48]

[49]

[50]

ER AR R AT R L D). BFFEAR LR E 2003,2:43~44

WP TSR, FHLGUK A B & BOR IR 2€K.2008,2:50~50

Bertorelle F., Rodrigues F., Fery-Forgues S. Dendrimer-tuned formation of
fluorescent organic microcrystals. Influence of dye hydrophobicity and dendrimer
charge[J]. Langmuir, 2006, 20:8523-8531

KN EAR, T ARERELRBRBRESRAIFARDBFRZEARD

#,2006,1:16~18

Zhao L., Yang W., Ma Y., et al. Perylene nanotubes fabricated by the template
method[J]. Chem. Commun., 2003, 19:2442~2443,

Bharali J., Sahoo S. K., Morumdar S., et al. J. Colloid and Interface Science[J],
2003, 258:415~423

FFRE, KBS HREHEEREIORZELR REAKRERD]FEFN
% %1R,2004, 8:1579~1581

Debuigne F., Jeunieau L., Wiame M., et al. Synthesis of Organic Nanoparticles in
Different W/O Microemulsions[J]. Langmuir,2000,16:7605~7611

Hu F. Q., Hong Y. &Yuan H. Preparation and characterization of solid lipid
nanoparticles containing peptide[J].International Journal of Pharmaceutics .2004,
1:29~35

Li S, He L., Xiong F., et al. Enhanced Fluorescent Emission of Organic
Nanoparticles of an Intramolecular Proton Transfer Compound and Spontaneous
Formation of One-Dimensional Nanostructures(J]. Phys . Chem.
B.2004,108:10887~10892

Hoshino N., Inabe T., Mitani T. et al. Structure and Optical Properties of a
Thermochromic Schiff Base. Thermally Induced Intramolecular Proton Transfer in
the N,N'-Bis(salicylidene)-p-phenylenediamine  Crystals[J]. Chem. Soc.
Jpn.1988,61:4207~4214

Fu H., Yao J., Size Effects on the Optical Properties of Organic Nanoparticles[J].
J.Am.Chem.So0¢,2001,123:1434~1439

Kim H. Y., Bjorklund T. G., Lim S. H., et al. Bardeen.Spectroscopic and
Photocatalytic Properties of Organic Tetracene Nanoparticles in Aqueous
Solution[J]. Langmuir. 2003,19:3941~3946

Zhang X., Zhang X., Shi W., X. Meng, et al. Single-Crystal Organic Microtubes
with a Rectangular Cross Section[J]. Angew. Chem. Int. Ed. 2007, 46:1525~1528




FERARRAFERLAREF LN % 56 71

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

(63]

Zhang X., Zhang X., Zou K., et al. Single-Crystal Nanoribbons, Nanotubes, and
Nanowires from Intramolecular Charge-Transfer Organic Molecules[J]. J. Am.
Chem. Soc. 2007, 129:3527~3532

Zhang X., Zhang X., Shi W., et al.Morphology-Controllable Synthesis of Pyrene
Nanostructures and Its Morphology Dependence of Optical Properties[J]. J. Phys.
Chem. B 2005, 109:18777~18780

Zhang X., Ju W., Gu M, et al. A facile route to fabrication of inorganic—small
organic molecule cable-like nanocomposite arrays[J]. Chem. Commun., 2005,33:
4202~4204

Hoshino N., Inabe T., Mitani T. et al. Structure and Optical Properties of a
Thermochromic Schiff Base. Thermally Induced Intramolecular Proton Transfer in
the N,N’-Bis(salicylidene)-p-phenylenediamine Crystals[J]. Chem. Soc. Jpn..1988,
12:4207~4214

An B., Kwon S., Jung S., et al.Enhanced Emission and Its Switching in
Fluorescent Organic Nanoparticles{J]. J.Am.Chem.Soc. 2002, 48:14411~1441
Kasai,H.,Yoshikawa,Y.,Seko T. et al. Hierarchical Supramolecular Self-Assembly
of Nanotubes and Layered Sheets[J].H.Mol.Cryst.Liq.Cryst.1997,294:173~176
Kasai H., Oikawa H., Okada H., et al.Crystal Growth of Perylene Microcrystals in

the repricipitation Method[J].Bull. Chem. Soc. Jpn.,1998,71:2597~2601

Hitoshi K., Hirokazu K., Yuko Y., et al. Crystal Size Dependence of Emission from
Perylene Microcrystals[J]. Chem. Lett. 1997,11: 1181~1182

Zhou Y Y, Bian G R, Wang L Y . [J] Spectrochimica Acta PartA. 2004,19:1~5
Zhao Y., Xiao D., Yang W., et al.24,5-Triphenylimidazole Nanowires with
Fluorescence Narrowing Spectra Prepared through the Adsorbent-Assisted
Physical Vapor Deposition Method[J]. Chem. Mater., 2006, 9:2302~2306

Zhao Y., Fu H., Hu F., et al. Multicolor Emission from Ordered Assemblies of
Organic 1D Nanomaterials[J]. Adv. Mater.. 2007, 19:3554~3558

Y. Zhao, H. Fu, F. Hu, et al.Tunable Emission from Binary Organic
One-Dimensional Nanomaterials: An Alternative Approach to White-Light
Emission[J]. Adv. Mater. .2008, 20:79~83

Niu Q., Zhou Y., Wang L., et al. Enhancing the Performance of Polymer
Light-Emitting  Diodes by Integrating Self-Assembled Organic Nanowires{J],
Advanced Materials .2008,5:964~969




AARBRAEMEIMREZMALX H 517

[64]
(65]
[66]
[67]
(68]
[69]
[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

(80]

(81]
(82]

Zhao Y., Peng A., Fu H., et al.Nanowire Waveguides and Ultraviolet Lasers Based
on Small Organic Molecules[J].Adv. Mater. 2008, 20:1661~1665

Zhao Y., Xu J., Peng A., et al. Optical Waveguide Based on Crystalline Organic
Microtubes and Microrods[J]. Angew. Chem. Int. Ed. 2008, 47:7301~7305

F 2RI Y R (J].40 % 38 3],2005,10:745~750

T 6 R A (0] 46 2 1 R 1980,3:94~96

MR8, AE R B R B RSO U0 B B R 1 S R B SR 0] % #2006,

6:401~404

58 OO AP AF 446 % O Z RO IM). 36 3% oh B 8 Tk th AR AL, 1995

XIH B A ERZ &R IRED] & & Tk, 2000, 5:70~77

DA% BUER Q6 THEREYE LR &[] &L 22R 2001,

4:93~98

Wang Y. Luo Q., Peng B. et al. A novel thermotropic liquid
crystalline-Benzoylated bacterial cellulose[J]. Carbohydrate Polymers, 2008,
4:875~879
ERAHEAEZOARTHRETEYABEAUEFAD) MR, FEH

K %.2008.22~24

Jordan B. J., Ofir Y., Patra D., et al. Controlled self-assembly of organic nanowires
and platelets using dipolar and hydrogen-bonding interactions[J]. Small,
2008,4:2074~2078

W ARBZONZ ——dB T ERENR A0, H FHR.2009,18,120~120
JE B AL 4 R O FE 4K PR B R R A K R B R 2 B 2 R
{J1.2009,4:121~123

B ERW, X ERUTFEURLERNRBRNAD]. S FEM2E
#&.2009,1:83~92

Rose H.. Prospects for realizing a sub2A sub2eV resolution EFTEM[J].

Ultramicroscopy, 1999,78:13 ~25

Horiguchi, E., Shirai, K., Matsuoka, M., et al. Syntheses and spectral properties of
non-planar bis(styryl)diazepine fluorescent dyes and related derivatives[J]. Dyes
and Pigments, 2002,53:45~55

XFH,2 R, BB RE, B, B ARE20074 120K ED R
PREZ, 8 B8 X 30E 51983, 8 507 WA A B B L R F A th AR

Tasic, U. S., & Parmenter, C. S. A chemical timing method for absolute vibrational




ARAEHAFMTHREFMEX % 53 71

(83]

[84]

(85]

[86]

(87]

(88]

(89]

[90]

(91]

(92

(93]

relaxation rate constants in the vibrational quasi-continuum region of SI
p-difluorobenzene[J]. The Journal of Physical Chemistry B, 2004,108:
10325~10333

Zhao, Y. S., Xiao, D., Yang, W., et al.2,4,5-Triphenylimidazole 298nanowires
with fluorescence narrowing spectra prepared through the 299 adsorbent-assisted
physical vapor deposition method({J]. Chemistry of Materials, 2006,18, 2302~2306

Shimizu, T., Masuda, M., & Minamikawa, H. Supramolecular nanotube
architectures based on amphiphilic molecules[J]. Chemical Reviews, 2005,
105:1401~1444

Feldman, Y., Wasserman, E., Srolovitz, D. J., et al. High-rate, gas-phase growth of
MoS2 nested inorganic fullerenes and nanotubes{J]. Science, 1995 ,267, 222~225

Tenne, R., Margulis, L., Genut, M., et al. Polyhedral and cylindrical structures of
tungsten disulphide[J]. Nature, 1992,360:444~446

Zhang, X. J., Zhang, X. H., Shi, W., et al.Single-crystal organic microtubes with a
rectangular cross section[J]. Angewandte Chemie International Edition, 2007, 46:
1525~1528

An, B., Kwon, S., Jung, S., & Park, S. Y. Enhanced emission and its switching in
fluorescent organic nanoparticles[J]. Journal of the American Chemical Society,
2002,124:14410~14415

Zhang, X. J., Zhang, X. H., Zou, K., et al. Single-crystal nanoribbons, nanotubes,
and nanowires from intramolecular charge-transfer organic molecules[J]. Journal
of the American Chemical Society, 2007,129:3527~3532

Hu, Y., He, X, Lei, L., et al.Preparation and characterization of self-assembled
nanoparticles of the novel carboxymethyl pachyman—deoxycholic acid
conjugates[J]. Carbohydrate Polymers, 2008,74:220~227

Kasai, H., Oikawa, H., Okada, S., et al. Crystal growth of perylene microcrystals
in the reprecipitation method[J]. Bulletin of the Chemical Society of Japan,
1998,71:2597~2601

Oikawa, H., Oshikiri, T., Kasai, H., et al.Various types of polydiacetylene
microcrystals fabricated by reprecipitation technique and some applications[J].
Polymers for Advanced Technologies, 2000,11:783~790

Horiguchi, E., Shirai, K., Matsuoka, M., et al. Syntheses and spectral properties of

non-planar bis(styryl)diazepine fluorescent dyes and related derivatives[J]. Dyes




AR KFM M REF MR Hsom

[94]
[95]
[96]
[97]

(98]

[99]

[100]
[101]

[102]
[103]

and Pigments, 2002,53:45~55

Balakrishnan, K., Datar, A., Oitker, R., et al.Nanobelt self-assembly from an
organic n-type semiconductor: Propoxyethyl-PTCDI[J]. Journal of the American
Chemical Society, 2005,127:10496~10497
Cui F., Zhang Q., Yan Y., et al. Study of characterization and application on the
binding between 5-iodouridine with HSA by spectroscopic and modeling[J].
Carbohydrate Polymers, 2008,73:464~472 )

Horiguchi, E., Shirai, K., Matsuoka, M., & Matsui, M. Syntheses and spectral
properties of non-planar bis(styryl)diazepine fluorescent dyes and related
derivatives[J]. Dyes and Pigments, 2002,53:45~55
Zhang, C., Zhang, X. J., Zhang, X. H., et al. Facile onestep growth and patterning
of aligned squaraine nanowires via evaporationinduced self-assembly[J].
Advanced Materials, 2008,20:1716~1720
Zhao Y. S., Fu H., Hu F., et al. Multicolor emission from ordered assemblies of
organic 1D nanomaterials[J]. Advanced Materials, 2007,19:3554~3558
Wang, J., Gudiksen, M. S., Duan, X., Cui, Y., & Lieber, C. M.. Highly polarized
photoluminescence and photodetection from single indium phosphide
nanowires[J]. Science, 2001,293:1455~1457
Fu, H., & Yao, J.. Size effects on the optical properties of organic nanoparticles[J].
Journal of the American Chemical Society, 2001,123:1434~1439
FEL, KEW,E RAEEANEHRME R AEPOEMNENERRER
1. I % B K .2007,6:14~26
F b, SR KB A NGOKRA R R R (T], 4 TH T.2005,8:56~59
Zhang X., Zhang X., Shi W., et al.Morphology-Controllable Synthesis of Pyrene
Nanostructures and Its Morphology Dependence of Optical Properties[J]. J. Phys.
Chem. B 2005, 109:18777~18780




AEARHEAFMETAREFMIRL B 607

LU+ F A8 8 & RENIE TR RACR

Mingru Zhou, Xiaohui Duan, Yongjun Ma, Yong Zhou, Chonghua Pei, Qingping
Luo. Morphology control and optical properties of organic nanostructures based
on thermotropic liquid crystalline benzoylated bacterial cellulose. Carbohydrate
Polymers,2010, 80,551~554.






