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Abstract

Nanostructures with various morphologies have attracted great interests due to their
significant potential applications. Nanomaterials have received intensive interests due
to their novel physical, chemical, and biological properties as well as the potential
applications in nenodevices. Based on the previous experiments, we choose
CNTs/CdS core-shell nanowires as inorganic materials and poly(benzyl-ether)
dendrons with thiol functionalities as organic solubilizer. The solubility of CNTs/CdS
core-shell nanowires in normal sol‘_veﬁfs was expected to improve through chemical
interactions between core-shell nanowires and solubilizer. The enhanced solubility
can improve facility in processability. It also provides a new application method in

nanomaterials. The research works are summarized as following:

1. Poly(benzyl-ether) dendrons with functionalities have been synthesized by using
3,5-dihydroxybenzoic acid as starting material by convergence method. Their

properties have been characterized by IR and "H NMR spectroscepy.

2. Using CNTs nanowires as template, through simple, facile chemical-reduction
method, functional CNT/CdS core-shell nanostructures have been prepared. The
results are identified by various measurements. The TEM images obviously show the
core-shell structure. EDX test indicates the existence of Cd, S, C elements. XRD
patterns reveal the hexagonal lattice of CdS.

3. Using poly(benzyl-ether) dendrons with thiol functionalities and CNTs/CdS
core-shell nanowires as reactants, using chloroform as solvent, through adjusting the
temperature and time, soluble CNTs/CdS core-shell nanowires have been obtained.
Solubility test clearly shows that the peripheral decoration can greatly improve the
solubility of CNTs/CdS core-shell nanowires in normal organic solvents. XRD
patterns show that peripheral decoration does not change the intrinsic structure of
CNTs/CdS core-shell nanowires.

Key Words: Nanomaterials, dendron, thiol, core-shell structure, solubility
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3,5- TR EIFHER 20g(129mmol), FFEE 100mL, X F HIEBR Se, EEA (N
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LR FB LB

RYF, B 24h, BFHE. MA SOmL KM E 14, 7 40mL ZBEREWAK S,
BIEHEM 3X30mL ZREFOKE, &HEHAH, [ 30mL MR NaHCO; 3l
BREBEE, FEAKERRREE T4 24h, 138, REEXLK,. M RAZMZE/FA
BRI ARREIF= M 19.1g, W 87.54% . AAMASE mp 164-165C, S3#kiRiE
g,

222 kEB22 MEH

3, 5-“ERREEHEEFE 18g (107mmol), FHALF 23g (246mmol}, BT 150mlL
FEiH, A 1g KI, TAKK:CO0s 30.5g (221mmol). ERSEFT, . #
PIIA 240 |5, G E, MCARIER, TR, BRNESH _EFRAKSE,
SFHEHE. AXARBRETE 240 5, BEEHN, Ha~%, ARRES
B (4: 1) IMAMEHEL S, BLER-YHTKZEB®TE, REHE, KEdE,
WL, BEIFLEG~Y 31.1g, W 83.42% . ASMFBOEiERE 2.1, IR .
3092cm™; 3068 cm?; 2949 cm™; 2849 cm™: 1715 em™; 1598 em’™s 1444.5cm™;
WY H g m & 2.2 517, 'TH NMR (500MHz, CDCls) 8: 7.43-7.33ppm(m, 10H,
He); 7.30-7.29ppm (m, 2H, Hb); 6.80ppm (m, 1H, He): 5.07ppm (s, 4H,
Hd); 3.90ppm (s, 3H, Ha). A4MEENZREEIR H S EBRBEEINSEE
gt/

80%
8
S gof ! f
b
= 5ol
c 40t mN
© o
= 3ol 8
(7o)
2 283
L IR 1 L

10 L ]
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

E 2.1 WEY 2-2 WA SMRBL
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AT B2 Arid L

4H,Hd
He He 3H,Ha
He He He He
He
He -0 O—, He
He |4 Hd hd |, Te
Hb Hb
o
10H,He CHas
fC '3
2H Hb
1H,Hc
'y L
| Ju

Kl 2.2 L& 22 MigRIERE
223 kM 2IMER

KBH, 13. 5g (250mmol). LiCl 10. 5g (250mmol) S 150mL F7K THE, #
S THREER 20 5, BHZEEE, FIET 50al FK THF ##) 6,-CO0CH,
33.8g (97mmol). FAEEAMRI FINlR 10h /5, HessZEKE T THR. B4R 15
KRR, MATHER, S, SHEHHE. BAKRBRETIE 240 B
AR, HAERATAKCBES R, TREBER 26,82, WX 86.26%.
LA R A 2.3, IR: 3092 cm'; 3068 cm™; 2945 em'; 2859 cm; 1593
em's 1435 cm™; WERELRE 2.4, H NMR (CDCLy) 6. 7.41-7.32ppm (m) C(10H,
He): 6.60ppm (m) (2H, Hb); 6.53ppm (m) (1H, Hec); 5.0lppm (s) (4H, Hd):
4.59ppm (s) (2H, Ha)o ML AMEIEAT H B R FL 4R8I B AT 8 RIS =4 2 B b7
=¥,
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C [spllaY}
}(:u 40+ §§
30t o ~
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4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm”

Bl 2.5 Ah&4D 2-4 B94L AR I S
224 EM 24 NER

% 9.6g (30mmol) W& 2-3 ¥ T 60mL HAKFHKH, 75 0CTHELER,
SJETM 1ImL (10.5mmol) PBrs. WMSEHE, FEE FHH 6h, REEE
RBEEPXR., EHRINBROMAZERENK, SHEVAME, BXKRgeET
#, BIECHELS R, B8 7.7g, WE 67% . LHMERBOEEILE 2.5, IR: 3093
em™; 3067 em’s 2926 em™; 2878 em™; 1596 em™; 1446 cm; HHEIER H i
A 2.6 BT, '"H NMR (500MHz, CDCl) 8: 7.45-7.29ppm(m, 10H, He); 6.64ppm

{m, 2H, Hb); 6.55ppm (m, 1H, He); 5.02ppm (s, 4H, Hd); 4.41ppm (s,
2H, Ha). AMGIEMZHILIE H & E R RIIN~ YR By,

225 kEH2SHER

¥ 2.78g (16.6mmol) 3,5-—REFFHPE. 15g (39.2mmol) &4 24
BT 150mL JEYD, AL S0mgl8-78-6, 4.2g (30.5mmol) LK KrCOsz. FER
ARP T ISR 24h 5, IERERRERAE, BINE G BE /PR
KA, RN, ATKRBRETER 240, RERABRES 1. 1-2: 1 2
FR B/ MBS R A ML RO, BSR4 728, W 564%.
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T A SR X

o oF N
Mg Hg,. Té%ﬁ ‘J'g
\%ﬁ Hd He

COOCHay
20H Hh 4H Hd
4H He

2H H';l 2H.Hf
i

iy

75 70 65 60 55 50 45 40

B 2.8 ka1 2-5 MR IR

LA RAE L 2.7, TR: 3089 cm™; 3063 em™; 2950 em™: 2870 cms
1721 em™; 1594 em™; 1441 em™; B EEFEHR H i in & 2.8 iR, 'H NMR (500MHz,
CDCl3) : 7.41-7.29ppm (m, 20H, Hh); 7.18ppm (m, 2H, Hb); 6.77ppm (m.
1H, Hc); 6.68ppm (s, 1H, He); 6.57ppm (s, 2H, Hf); 5.03ppm (s, 8H.
Hg): 4.99ppm (s, 4H, Hd); 3.90ppm (s, 3H, Ha). ZAMGIEFIERILRE H
AR B FTAEIN =  & B AR

226 k&P 2-6 AR

£ KBH, 0.91g (17.5mmol). LiC1 0.77g (17.5mmol) FHIA 50mL F7K THF,
FABRPTHRERR 20 /5, AHNEZER, WWEBT 50mL XK THF
G2-COOCH34.5g (5.83mmol). ARSI THIN 10h 5, EFEERKT THF.
RAEEMN 5% HERS®, MAZERE, 3, SHANE. BOKRE
BTE 20 BREZ AR, HTRRATKCHEL R, TIRER4M 2.28g,
W 52.5% . L MEIBFRAEE 2.9, IR: 3030 cm™; 2909 cm™: 2867 cm™; 1600
em?; 1450 em™; BEBHER H %W 2.10 575, 'HNMR (500MHz, CDCly) 6:

7.41-7.29ppm (m, 20H, Hh); 6.67ppm (m, 4H, He); 6.60ppm (m, 2H, Hb);
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LR FRR LA

6.56ppm (m,» 2H, Hf>; 6.51ppm (m, 1H, He); 5.03ppm (s, 8H, Hg); 4.97ppm

(s, 4H, Hd): 4.62ppm (s, 2H, Ha). ZL5% J¢iFEaidtiz H i&iEm8 a3
B2 H¥sr-Y.
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227 &M THER

¥ 3.35g (4.5mmol) Go-CH,OH ¥ T 30mL KK ES, 7 OCTHILER,
SRIGHM PBr; 0.3mL G3mmol). #M5EEE, TERTHA 6h, REHHENE
HBART. BRNREKYMAN ZEHRERUK, SREVMHE, BOKRBRETE.
REMYBNE, ARFEEREENETIE, RTEHLKZE-ECORES
LR Bal 1.66g,1{£z$ 45.6% AL AM Y HERAT NI 2.11, 1R 3032 em™; 2914 cm’s
2872 em5 1595 em™; 1450 em™: BiBE LR H B0 2.12 Bk, 'H NMR (500MHz,
CDCl13) §: 7.42-7.30ppm (m, 20H, Hh); 6.66ppm (m, 4H, He); 6.61ppm (m,
2H, Hf); 6.57ppm (m, 2H, Hb); 6.51ppm (m, IH, He); 5.03ppm (s, 8H,
Hg); 4.96ppm (s, 4H, Hd); 4.41ppm (s, 2H, Ha). ZLAMGigERZEILHR H
R BE A 1R BN R B AR

Hf.
4H,He He He W

10H, Hf " He
\CHC' CHb.SHa
3
2H,Hc
/ W, 2HHb  1HHa
o l J/H)Hd S l/
| e

Bl 2.13 B 1 B HStREE
228 Bisr-# 1888

e 0.46g (1.2mmol) &4 2-4. 183mg (2.4mmol) BR¥E T 30mL T/KZ
B A 15mL Z/KPUEERERS (THF) H, ZEESHFEF T, HidEd che Wi, A
KOH /K& 15mL (IM), ZERARP T HEEREN 4h 5, REH 15%
Erh A EM, HEESRP TR 3h, #EINRERNPERSRPT,
KB EZEM THF 5, REGESE. Kk, 2BENE, BTKRRETE.
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L KM+ F AL

AEREAE, UEEAEZEM, —FFR-F25R (v v=1: 1-2: 1D H5ER
8, BHFtiREE RE 2.13, 'HNMR (500MHz, CDCl3)8: 7.42-7.30ppm (m,
10H, HfY; 6.58ppm (m, 2H, He); 6.50ppm (m, 1H, Hd); 5.02ppm (s, 4H,
He); 3.66ppm (m, 2H, Hb); 1.75ppm (m, 1H, Ha). RIEZHIREIES
B EEAIRS, BT LIS R T TR

229 BETM 28K

#% 0.52g (0.65mmol) tb542-7, 100mg (1.3mmol) FBRET 20mL ZE
J 10mL EKPIEEkm (THF) B, EESEPT, R 6h. %&fE,
KOH KB 10mL (IM), ZERSFEY THERF RN 4h f5, REH 15%H
BhAMERE, BERSEY TER 3h, BEBINRERIVERSRET,
K EZBA THF &, AGWER. Kit. 2UEIHE, ATKRBEETE.
AERNE, UBKEAREM, ZEFR-FOK (v v=1: 1) IR, &
B RSN 2.14 FF, "H NMR (500MHz, CDCL) 8: 7.42-7.30ppm (m, 20H,
Hi): 6.67ppm (m. 4H, H); 6.61ppm (m, 2H, Hg); 6.57ppm (m, 2H, Hc);
6.50ppm (m, 1H, Hd): 5.04ppm (s, 8H, Hh); 4.96ppm (m, 4H, He); 4.41ppm
(s, 2H, Hb); 1.68ppm (s, 1H, HaJ.

20H.Hi gy it 2H g [#HHe
J2HHc || ZHHD
” tH,Hd J

f T

s
8 7 6

[S
E-N
w
XS]
-

B 2.14 FiRr9 2 MR
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B 2.15 W ECRTIEI S T L4t

FHRORBREES T Gi-CH,SH 1 G,-CH,SH M4 45 RIEHE L, ZER
AXERECRRE S TS BIEE L. AOiMeEREE eI a7, MR
BT EEA SRR (B 2.15) F: 3067 cm™; 3030 em™; 2927 em™;
2872 cml: 2564 em™; 1593 em™.

23 MERERS TS5VNRESD

HECRE S FEESSPRESPEARUTAL G, Fikin K8 SR
BE, WIFELRS &M A SERP. LEFT% 1 hE]: Rz
FREARIBAEY, WERBERENLFENLFABE 3.66ppm 48, HF
Wi LEMBWR AN ER ., FiEE AR 1.75ppm A4, ZAHE A
ERBMES A= EW, mERELTMFEERNB Y, WFE 3.66ppm A1)
SREMER 1.75ppm LK = EER K, MZE 3.54ppm AL HBL— B IE, 1R H TR
BEEEAL A BRAL B WA . SR RORER & 7 1 e (] R 7 2 A
2, AT AR BAKE AR BORREE 7 8 Z B — R B, BT
A & Y8 RS BB R 2 1.
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HIT KT 5

24 KE/NG

HIEFMCER RS, ROAARESGE, RRGS. RSPk U 3, 5-
TRERRRA SR AR AIRBRECRERRZ ), I AL SO R
FUER HEMHAT T RAE, EAERT HUER.

ZH R

1. C.J.Hawker,J. M. J. Fréchet. J. Am. Chem. Soc., 1990, 112, 7638
2. C.J.Hawker, R.Lee, J.M. ] Fréchet. J Am. Chem. Soc., 1990, 113, 4383
3. C.J. Hawker, J. M. J. Fréchet. J. Am. Chem. Soc., 1992, 114, 8405

4. E. W. Kwock, T. X. Neenan, T. M. Miller. Chem. Mater., 1991,3,775
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LR F 20X

F=E CNTs/CdS BER K& BI&

WX, HHV—ELYFSEESHBNRSIE T AR R,
HILTEFERNETRME, —EJORME (BIESRE . JRE. gokik. gk
) RAMSFROC. B B AetkRe, TERAE AR AN LA SRR
GACHTRA BRI ) S BN KA AR AL R Ok, T Sk Ak
HEMKRERtE BAEEER, BREMKUENEIY BT L3 HE
HEMEKPEL TREEWN R, BRE-ERENHRERCLENIBTHT X
EFRIRE IR

§ _.’t‘“','._ L ' .

Figure 3.1 Cadmium Selenide nanocrystals with respect rations ranging from 1 to 10

Figure 3.2 TEM images of CdSe nanocrystals with different aspect rations

dispersing in P3HT
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WL KRR 24 i X

- RBNFIF £ UC—Berkeley ¥ A Alivisatos BFT/MA 2002 T
Science FRFRMEFRIBIL., MNH&TmE 3. 1 Fixk. AREBHE CdSe
gk, FHE T ENRMRENTEDHNKESHEAT KRR, BhH
120 Tom, K524 60nm Y CdSe TRINAIE SMEEE A M 1. 5 RS FISLE
BWMEN 1. 7% 75 550nm BEALEMAHT, BIER 6. 9% KEFRHRIER
BEV-THESHMRES KRR B S AR URRERNZ—. B 3.2 4
#l& RFHRE IR AT R AT CdSe UKBERMBEM T E MR ARMEH. KBS
AR ERKIRLAT CdSe AKHETER UM E F RA BRI A8, Frbigks
T BRI A.

BRAKAE (ONTs) BMBERIAK, REOEM—F M. &, BifhEy
sl T ARG, T/ ONTs 318 ERRA DL AR R, XM
BARE . AT ENEDARE, TAMRRI ONTs #ET & i ko)
B RIFR T B ERT Y. K ENR TS —H2 L E S M. &
FRFEGIEE W, EREHETETEHN ONTs EERES, FUAFER
E it R A AU YA R S B R T 1T i A TO T LR A 4 2 135
&, TERXH AU LR e LT P TEHL 28K S0 B T T M BT 9T O K
00l KM R R AR TE T 4K B A0 o T 45 M AT DU B R VR R ok
T, XRETAEFREL LR A,

FEBHUMPKT R RS S IR, W& T R BNRIFRE R,
BT MARREESRT, RIRER, s eRMmn, RERikmi
ARG, BEXNERAAEBBOOENL. RERNELAE FHLRER.
REARRREL SRBREEK, MAKBE . b BERIELNEN
FHFAERAERYW. WAL, FREE, BIEMRERHEEA
IR, HP CdS DKM E R B EE LM LN R B

AERMFERZHWEMZEETEDFIHET CIS —HARM L
CNTs/CdS ¥ - BN AR R, B EXTE RN FH BB SR F B4 A
KR A R AR,

30 MR BRAZE

3.1.1 X $HEfi7s (XRD)

X st BalERGFEHNERFR, NARA)I 2. #REEE
HIESE A X HRATHHEIE .
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BRI AS R A 3

N X HEERATREN, KBRS FERE, ROBHE % R,
—EA AR, T X HEE—FEEER. BKE. FHEHENE T,
EEMMEN ST A B HE S B, A EFhE e ARES (BT
FRLBFRRNE, HERDNTTZBAD, HEEMEDHENE TSN —
AFH B AR, UBREE RS I EAS X Sk, SE., ApHFE
BB .. HT ST EFRS A REENE TS M, £14907 | =4 m
PREHIE IR SRR AT, HAINKT MR AME T R. ek X &
ERFRE AR AL, NRIERPAEA A

2d sin 6 = A '

HEEMEBRH A AHEATH X HEREZEERA) 0, HTHHEHES
AR MRS d, X X B ERTA A i iR

A48 30 A B8 2 Rigaku D/max T X STERRTEHMY, CuK. .88, H
FIEHERE 4 B/, BB 30mA, HEAEEIE 36kV, X SERIMK=1.5405A.
AR FA AR, HENTERERERER#THEETR.

3.1.2 EHHBEFERE (TEM)

BT BRERE BRI R R BGE R, s R R A g —
MEA BB F O RO BT EE s T DU B KA S
EHBEATRER, FREUNER.

HTRSIUTES X RS a8, SEEARRFIE RIS
FARILFAIR R

TS S X HEHOEEX T FETRNEKE, FREI9RY
HsT TR TF BRI X SRE— ). ATHKE, RETHT
WS TR KL, B B B R T AT AR A B 5 A MR R RE AL, M
T S LA X R R AR BE T .

WIBRTHHAJLITXER, TR B FRTANEELFNA.
Rd=L»*

B ROGHMATH PR Z MIMIER, d hAEERE, LAMEIKE, A A
THAC, I 7E Y BB T HE AL DG B AT RASKELIE X RAE I A F AT 5T 4)
B BT EEAATHIEREER B LA, WSl T R KGR X #7584
FTRIRTFREE, XN T A N TR AR AS  BUE A R R R R R R EE W
TSR BT A, SE—ASJLMFERETHERE, o AR A ENE
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R TRTSTTERE, TTEUAIS AR AT LR IS 1T, T A5 SR 52 2 ]
LM, KRR RSER A4

B A R B A JEM200 CX, IR 200kV. AiS e i
KRR, R RTE B RS R S W AT I X B | BE .
3.13 A TRES (SEMD

S T B B FE A T MARY R T L 4 R AR A5 B SRR
8, HOCRRRR R T A B, TS B AR 20 A,
EHESMEEROETARFRS. WRK EDAX W, & L ErHE
FES TG E MR A . A 3 48 FH 5404 e 45 2 FEI SIRION, 3F [ A H-6 e

M. RIRSTFERRAE S, BN ARELRE T RE RS RERSE LS
i

32 TRBH
3.2.1 —& CdS K HENEE

Figure 3.3 TEM images of typical samples of nanocrystalline selenides (a) ZnSe, (b) CdSe,
(c) BiySes, (d) SnSe, and (e) CupSe

£ I-VI BRI MEIETH, REF BRSO FR BR R LT
T T RBHTER, RITRABRAS R TER S T 88 1-VI k—%
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LK L2 A7 1 3L

RSyl B, AR RESIE T 0 3.3 FURBIE IR K Rt
B 2 SUR R o R IO EER G CdS — KM . KR CdCL. SH)
M2 R A A A G R CACL M S B~ BB K EE TKNZ 2R
KREHHT, BHERGHARERANTERLIALKEANKBERY, #EE
SEHSETHAD, ZBHRATUCREREA 24 M, RERHESES
SP RSN ER. FYURAEOSETERE, KEREM CS,. ZEME
BTRRAN, EEETEARRTHRAAE | AN, REBIREREERIR
Ko

3.2.2 CNT5/CaS #-F5 5l K & 0 &

TR NSRS R EREGEREREN Y, Bag—ERNR
4 S MEMTE K THE ., REHER REERENEY TRALKSEHX
BRESEEZEESR, REABRTIALK CIClL, ERIBHTRERTE
SRR AW RELE TK THE 1 KBH,, BWEHER, ERTRELBEGFE L
SEBEEY. W% THF, BKIE. EETRKRERRURERRNHGY)
B RBESBTEARE THATR XS ER T RAENUR.

3.2.3 —HHRE MR

BREHR RSN BER JEOL JEM-200CX ZUES B8R JEOL
JSM- 5510LV Ba# s g g, ¥ R ABERELKCEY, RER
MBS FRBE R EHSE R RS, BRI A LR ERARMBE
FARER . MK X-HEATSHINALE Rigaku D/imax B X STEERTAIX EHEAT

33 RSV

33.1 CdS K ENNRTERS %8

BATR S AR TG AR T CdS gikiE, KR Z RS CdS 1)
BEEk, BEESEHHEHEENEHNBERAFWE 34 Fix. £H ()
hHAIA MBI ABRERYE I, BERMHAKBNIFE SHBERBF (b
TSRS T RINFKBH CdS 4KMEHR, S9K&EEL, BIFE
gk R L, HARAHTE 40nm A, KEALEHAK. CdS kiR
K#TH (XRD) WA 3.5 Bin, SHERRFTHETURI, BOBHKENH
R CAS, GBS HYa=41AFMc=6TA (JCPDS75—1545), R S5ixHE
Bligth, RATHIZE CAS #uke: (100) KIEEMR, REHELNE (1000 FEE
—ERBAEK.
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Figure 3.4 Images of CdS one-dimensional nanorods: (a) SEM; (b) TEM
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g
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Intensity (3.18.)
(1o

Figure 3.5 X-ray diffraction pattern of one-dimensional CdS nanorods

3.3.2 CNTS/CdS #-BAXERNME RS HH

B A NEC 2 5 i Lijima @57 1991 SE-& AL AR EE PR, Rl2 Fpiing
KB E N B ATRB AR RN LA oT . i T H & R s (NI 82,
UK RN A LB RE AN AME . RERNEFRBE RS RE&. £
KRR EERT. ERMYIES M ATRERE T ERNE. [,
AKRRE R TR B E AT R A Rk .

X3 CdS gk EmE AU REMBEESTHNRRRN, RITH
£ 7 CNTs/CAS HiEguiess. st cds ARG HHRI 3.6 Fix. NE (@)
ENLH CNTs 1846, AT -HaEsE—, BFAB8REnERn. 4e
ok
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CEAR N ST A

Figure 3.6 TEM images of MWCNTs and CNTs/CdS core/shell heterostructure
nanowires:(a) CNTs; (b) CNTs/CdS core/shell heterostructure nanowires

Cu

Intensity /a. n
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Ca 5
b .l-.ul. .LML-,! s Sl b ok . " &
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Energy /eV

Figure 3.7 EDX spectrum corresponding to single CNTs/CdS composite nanowire

showing its chemical composition

CdS s, FHEAETRANEN (Bb), H%, A TEM B ERUAEHER

HER SRR ERAZRRENLL, XRAGRERER EEEA R4,
BTN, FLIRITAARAT CNTY/CAS #-RAREL M. Rt

BENREEBIETER, TAXPRENEOEREARSH, HHCONTs B
Z4 CdS TRBE. B, SMEIREM R LK B REFER T AR
R, BRT RIFNEMIREN. RA EDX (REEEG X S5 MRS
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GG agiTg] 3TF,, MEHETLLE B E SR cRERN ¢, Cd,
S, Hh Cu FJMesk B TRABTAE R ISTE Ca B, X —$0if WiE S0 T RATFT L8
#4 CNTS/CS #ZFe P gkek. M4l CNTs RE-SHKLMN XRD 44 nE
3.&, FEERETE 26.2 F1 44.6 g BIRTRE (002> F1 (101) 74, S#viRig
izEE

M CNTS/CAS #5040 48 AT ERETT LIE 5 ONTs R CdS Rist i 2
i (JCPDS 75-1545), NAREE CdS APt h G B HRE, Fitk
NHBNE YRR TEN AR .

Intensity(a.u.)

Figure 3.8 XRD patterns of (a) MWCNTs and (b) CNTs/CdS composite nanowires

BE—HSURIL CdS RIZ R E ERBTIRY) S LIRS ) CACL IR EE K.
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Figure 3.9 TEM images of CNTs/CdS core/shell nanowires prepared with
different S concentration. (a) 0.1mmol S precursor; (b) 0.2mmol S

precursor: (¢) 0.3mmol S precursor and (d)} 0.4mmol S precursor
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Figure 3. 10 TEM images of MWCNTs and CNTs/CdS core/shell: {a) B-MWCNTs:
(b) B-MWCNTs/CdS core/shell nanowires; (c)D-MWCNTs; (d) D-MWCNTs/CdS

core/shell nanowires

Figure 3.11 TEM images of CdS@B-MWCNTs
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4.7 XRD patterns of (a) CNTs@CdS and (b) CNTs@CdS+G,CH,SH
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