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Table 1 Preparations of the Samples

sample Cd’* concentration dosage of Cd** /mL $?~concentration dosage of S?~ /mL Cd**/§?- dosage of PVP/mL
A 0. lmol * L~! 10 0. lmol * L-! 10 1 23. 74
B 0.1mol * L' 10 0.1mol - L-! 7. 66 10:7. 66 23.74
C 0.1lmol - L' 7.66 0.1mol * L~! 10 7. 66: 10 23.74
D 0.25mol * L' 7.66 0.25mol - L' 10 7.66: 10 23.74
E 0.5mol <+ L' 7.66 0. 5mol * L~ 10 7.66:10 23.74
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2.1.1 TEM
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Fig. 1 TEM photos and ED image of CdS nanoparticles
A, B, C, D, E: TEM photos of samples A, B, C, D, E;
F: ED image of sample C
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Table 2 Dimensions and Shapes of the Products
product A B C D E
particle size/nm 12~15 27~30 7~10 length: 15 length: 130
width: 5 width: 26
shape sphericity sphericity sphericity ellipsoid nanorod
5 1.0
4 A 0.91
£ I .
<3 o8
i :
E £
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Fig. 2 Powder X-ray diffraction patterns of the CdS nanoparticles
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2.1.3 FT-IR
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Fig.3 FT-IR spectrum of the CdS/PVP nanoparticles
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Table 3 Aggregation States of the Products
product A B C D E
Cd?** /8%~ 1 10: 7. 66 7.66: 10 7.66: 10 7.66: 10
aggregation state underlayer: underlayer: orange transparent sol underlayer: underlayer:

orange tiny deposit
superstratum:

of the product orange tiny deposit
superstratum:
orange solution

underlayer:

orange solution
aggregation state underlayer:
after half month yellow deposit

superstratum:

yellow deposit
superstratum:

buff solution colorless solution

yellow deposit yellow deposit

superstratum: superstratum:
colorless solution colorless solution
orange transparent sol  underlayer: underlayer:
yellow deposit yellow deposit
superstratum: superstratum:

colorless solution colorless solution

BE&) #ATIHE, KB CA /S /NF L B9 CAES, B
S - FEET, A RBERE— RENKE, BRERER
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HmERIIGRBRKREZ )G, FEYEMERNE
F EAKN BBEESSRERER, B, 7L

BRETMKXT PVPHRESBEIRZEMLE.
WA 4 pros, 150 R B R E A CMC =6. 540 x
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Fig. 4 Relation of the concentration and the conductance
rate of PVP
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Fig. 5 Structure model of the CdS nanoparticles
F#4 PVPHIRES CMC HIXF
Table 4 Relation of the Concentration of PYP and CMC

sample 1 2 3 4 5
PVP concentration 10% 10% 10% 20% 20%
the dosage of PYP/mL 11. 87 5.94 2.97 9 11.33
Crvp /107 *(mol - L-') 13. 54 8.48 4. 85 23. 84 27. 60
Cwr/CMC 2.07 1.30 0.74 3.64 4.20
shape of the product deposit deposit deposit sol sol

B AR B 23. 74mL RO WBF, B2 ARESHA
20% W PVP, KA & 43 51% 9mL . 11. 33mL, B3R 4,
ETERMERPHAKRE O EEMEMERAE: F£H3
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3. 64 5 4. 20 G R R IHT 3 HFE S AR T UidE,
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CMC K13 55 3 f5 LA bat, A REBEIY—RENE
&, ACH CFES CPVP/CMC B 3 A4, REEEE
HH,
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Al#5, HobifEm Cd*t /S K& Cd2* .S R B Hl, L
FISih C2* SR EHEH,

(2) 5XERPEEF CE TR HEARRE, &
SGEIX AR CA2 /S BRI ER, R/ET S
SR, BRI TH— REBRER/IY CdS &K
%,

(3) Badx PVPIRE SR IRXAMNE, K
B TXKIRET PVP MG A B E, #65E PVP 7
RNAERPEB T BHR, NTMEHHZHT T PVPER
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(4) EEHEEPVPAEARNERPHKES
CMC BIIXFE, RHY CPVP/CMC K 3 £ L6
PVPHRIBRERMEMAR.

(5) BT AI R PVP FE A& R P eyt A
SHSHT, BT CdS/PVP E& R RS HIBR,
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Identification of Polymer (R 4&-4h s} XS AT ),

Two Important Influential Factors to the Preparation and Structure
Characterization of Surface-Capped CdS Nanocrystals

CAO Wei-Liang ZHANG Kai-Hua ZHANG Jing-Chang*
( Faculty of Science, Beijing University of Chemical Technology, Beijing 100029)

CdS nanocrystals surface-capped with PVP were synthesized by Sol-Gel method. Two important influential
factors (Cd** /S*- and PVP) for the preparation of the CdS nanocrystals and their influential mechanisms were
investigated. It is confirmed that the effect of superfluous S*~ and addition of PVP on the reaction system are two
important factors in the preparation of the CdS nanocrystals in high Cd** and S*~ concentration solution, and the
best dosage of PVP was determined. The structure was characterized by means of TEM, ED, XRD and FT-IR
techniques. It is found that the size of the minimal particles are 7 ~ 10 nanometers, and the configuration is haw-
leyite and the size and shape can be controlled by Cd**/S*~ and the concentration of reactant. Finally, the

structure model of CdS/PVP was suggested.

Keywords: CdS nanoparticles Ca*+/8*- PVP
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