FEa2
no2E2LR

f

CHINESE JOURNAL OF INORGANIC CHEMISTRY

£ OO0 http://www.cqvip.com|

= Vol. 18.No. 2

Feh., 2002

CdS/MS(M = Ag, Pb, Cu, Zn) ¥ 54K E S 45006 &

ERA " ARH

3
UG KRS R T
(B AT RIS R S %

HEET | BB
100084}

343009)

FIH R A KR FERNERANEL KARHAAESERTR, ARETEEESHEMERL, © CIS 89K
LS BET (CF) WS RBMHHRMTHTREUT AT PRERASESNATE0ERNRIIE - THARE dS/M3

{M=Ag*, Cu**, PR

8- HArES ETERE
%S (614,242
0 31 &

gyl (B ) wEMBLIENTIZERGEIIET
AFTRR AR, LHEEETHSE " MK
Rk EHmAERNLRE SRR RN
RSB FAIERAN. 840, EXHIR R R E
R - AR FRES, B T
D~VIBk ¥ FEf - REWFRTXE, W Cds/
Cd(OH) ., CdSe/ZnS. CdSe  ZnSe, CAS/ HgS/ CdS #
CdSe/CASU-8, —HE T~ VIEE ¥ Sk - HHW
CdS/CdSe B HIRE ", KT CdS/MS(M = Ag, Pb.
Co, Zn) FHAMMNARBER FAHRTT, B
BRI & A RARMEL . B S Fei
WESEMETARENRIF T MEENERE
#, WTFHATEPIRCS AR THLL
HH W XARBE", X ERGET CdS o8
1% (30 x 600nm), TEVLERY 1. Wi 2R W EK
HRTHERANER, FINE FERBEAIIREE
LU B (In: ik ) S % CdS M
¥ L& RE T (Cd YA ST BT AT R TT
RHSAE, MAFERERANAESEHNETLE
EEM®E - 554 CdS/MS(M = Ag", PK-, Cu®”,
Znt),

=
1 SRESES
W BB 2001-06-19. HCBESCRS 0 8. 2001-10-29.

ERAR N ERS RSB IF H (No. 200250020,
* BABHER A F-mal vdh® isinghua. edu. en

+ 7ot ). A XRD # TEM XA {88037 T #IC,

CdS gy K Epy il % A0 " WP 48
Cd % {99, 999% ) T 5(99.999% ) HFERHIES
BWRZATRNAZEANHREE D, MAHL
#0709 897 B, 7E 120 ~ 190C 2 )i 3 ~6h, ™=
SitiE. Kt Bmsia, 2% 50CTH 20 B
8. AP RN TE ¥ Branson SB3200 A W EEE$
#1T.
.1 BEFE®RE
CdS/AgS AIH #%: THIEMFMEO 15 CdS
5, A 200’ 8 7K. 85 20min &, #5N
A 40cm® BH NH, < HaO F1 0. 2g AgNOs, F{RE5HR
FE IR TP 10~ 20min, DTIIEYRHEE, AKptfo
BEHE, S00C T T4 4b.
CdS/CuS Il &: I 0. [g CAS #om, MA
200em® £F T 7K, #7 20min, NMAH 0.24g CuCly
+ 2H:0 B 100cm?® KW, ZE T EEHEF 24h, DU
PR R, KSR FIEEBE, T SOC T T4 4h,
1.2 HuEREE
CAS/PbS B0 % I 0. 1g CdS R, A
20em’ XE T K, #5 2min, 58 F 0. 53¢ Ph(Ac) :
+ 3H.0 F) 0, 16g BLHR (NH:) .CS BY 200w’ KIFH IR
B EEANRURZEAFRMEE ST, 80CT
RIS 24h, B BATIE i, KIEMEER, T
50CF T 4h,

FEH-EWE.B. 28 % M EEREHREE  RTEELHN SR,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

© 134 - i A

F1 CdSAAgS kIS ERNHG RN
Table 1 Experimental Conditions {or the Preparation of CdS/Ag.S Nano-Composites

¥ 18 ¥

sample Na. reaclants condilion for Lhe preparation
1# 0. lg CdS + 0, 1g AgNi: + 40mL NH. - H:O RTMS ", 24hr
24 0.1g CdS +0 Ig AgNi)k RTMS ", 24hr
4 Q. lg Cd3 + 0. 1g AgNO, +40mL NH, - H.0 mom yemperature ultrasonic, | Giin
4# 0.1g CdS +0 1g AgND: +40ml NH; - H,Q Toom lemiperalure ullrasoric, 20mm
S 0. 1g CdS + 0. lg AgNO, +40mL NH. - H:O reom temperature ullrasonic, 3hr
G 0. 1g Cd8 + 0. Ig AgNU,s +40mL NH, - H20 mom lemperalure ullrasoric, 4hr

*RTMS: Room Temperalure Magnelic Slirmng

CdS/ZnS BYH| 5. FRER 0. 1g CAS # 5. A 20em’
BTk, B 20min, H5¥EHF 0. 5g Zn(Ac): » 3H0
1 0. 16g (NH:) CS 9 20em’ A IFRIRE, —EEA
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Er-Rh o8, KSR FIBEBE)S. T 50°CF T4& 4h.
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Fig. 1 XRD Patterns of the as-prepared CdS/ Ag:5 composites,
experimenial condiions are listed in Table 1
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Fig- 2 TEM images of the as-prepared CdS~ Ag:S nano-

composites, expenmental conditions are as in table |
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Table 2 Experimental Conditions for the Preparation of

CdS/ CuS
sample cant conditionr for
No. reactants the prepuralion
# 0. 1g CdS + Q. 24¢ CuClz * H:0O RTMS, 24br
8 0 1g CdS + 0. 48g CuCl: - 0 RTMS, 24hr
9% 0 1g CdS +0.48g CuCl: - HO 80°C. 24hr
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Fig.3 XRD Pauerns of the prepared CdS3 - CuS nanc-compasites
undet the experimental conditions as described in talde 2

{ *: CdS nanored phase: A: CuS phase)
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Fig.4 TEM images of CdS/CuS nano-composites prepared

under the conditions as listed in table 2

A A
a

oL

IRE I J. . 'L_le .-;.)I a 'E

intensity / au,

4 .o
Jﬂh&l lufuﬁllbldj"{wb
10 20 30 a0 50 &0 70
200(7)
S5 Cd3/PhS H&E1H XRD B
Fig. 5 XRD patierns of the CdS/PbS composites
( #: CdS phase; A:, PbS phase)
(10#) CdS + Ph**, RTMS;
{11#) CdS +Pb** + S, 80°C. 24h
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Fig. 6 TEM images of the CdS/PhS (104, 11#) and CdS/ZnS
(12#) nano-composites
(10#): CdS + Pb** (RTMS3);
(11%): CdS+Pb** +5 (80, 24h);
(12#): CdS+Zn** + 5 -(380, 48h)
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Preparations of CdS/MS (M = Ag, Pb, Cu, Zn) Semiconductor Nano-Composites

KUANG Han-Mao™* DENG Zhao-Xiang' Ll Chun-Hui' SUN Xiao-Ming' LI Ya-Dong™!
(" Departmens of Chemustrv, Tsinghua University, Beyjing 100084}
(2 Departmens of Chemustry, Jingganshan Normal College, Ji” an 343009}

Based on the difference of the solubility products { K,,} of metal chaleogenides, nanocomposites of the type
CdS/MS(M = Ag*, Cu*", Pb*'. Zn®*) were prepared through the partial vation-exchange or coprecipitation tech-
nique, assisted by heating or supersonication. Nanocomposites with interspersed or core-shell structures could be
obtained under different experimental conditions. The synthesized nano-composites were characterized by XRD and
TEM.

Keywords: nano-composites ion-exchange coprecipitation core-shell structure
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