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Preparation of Micro/nano Metal Sulfides by Reaction at Oil-water Interface
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Abstract: A series of micro/nano metal sulfides such as CdS, PbS and CuS dendrites, ZnS microspheres, Ag,S
peanut-like nanospheres have been synthesized by the solvothermal reactions between metal salt aqueous solution
and CS, solvent dissolved with sulfur at 100 C. The products were characterized by X-ray diffraction (XRD),

transmission electron microscopy (TEM) and field-emission scanning electron microscopy (FE-SEM) and the optical

properties were investigated through photoluminescence (PL) spectroscopy. The possible mechanism for preparing

micro/nano metal sulfides at the oil-water interface is suggested.
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Table 1 Experimental conditions and characterization results of the products

Sample No. Metal salt / g H,O / mL Ethanol / mL S/lg CS, / mL Composition and morphology

1 Ph(NO;)o(1.5) 35 0 0.2 5 PbS flower-like dendrite

2 Ph(NO;)o(1.5) 25 10 0 5 PbS leaf-like dendrite

3 CdCl,-2.5H,0(1.0) 35 0 0.2 5 CdS flower-like dendrite
CdCl,-2.5H20(1.0) 25 10 0 5 Irregular morphology

4 Cu(NO,),*3H,0(1.2) 20 0 0.2 20 CuS flower-like dendrite

5 Cu(NOs),-3H,0(1.2) 25 10 0 5 CuS micro/nano spheres

6 Zn(AC),-2H,0(1.1) 35 0 0.2 5 7ZnS microspheres
Zn(AC),-2H,0(1.1) 25 10 0 5 ZnS microspheres

7 Ag.S04(1.0) 35 0 0.2 5 Ag:S peanut-like nanospheres

2 HRSUE

2.1 XRD 747
1 a~e 33l 2 FH i 7 5 167 SR I A 45 F) 2R

Intensity (a.u.)
0
?
L
=

LS A
d
e o A AR A
20 30 40 50 60 70

20/(°)
K1 RS XRD K
Fig.1 XRD patterns of (a) Sample 1(PhS),
(b) Sample 3(CdS), (c) Sample 4(CuS),
(d) Sample 6(ZnS), (e) Sample 7(Ag,S)
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Fig.2 FE-SEM (a,b), TEM (d) and SAED (e~g) images of sample 1 (PbS); The FE-SEM image (c) of sample 2 (PbS)

WA NI B 2e, f, g A 1 AIEHET
T0U Sty | 340 2% A0 (A1 1) L 7437 56 (ED) B | 3 3 5K
ED & 548 5 7s T [FIRE (407 S B A, ELAR AT DL A
fe b1k R 7 75 A5 PbS H (200) (020) (220)3 A~ i T

Wi B TRl 2b h E’J%m{:%%[om]ﬁmﬁf%ik
1, B 2c FFESL 2 19 FE-SEM B8R, & Pb(NO,),

BRI CS, BV IR AG BORE S, FE A LT 2248 i
P ARBE SR A MR, AT 1 — 20 21 2 AR AR A

BER, 3X— SN H F T T A A K A AN
A WIS S, HAE CS, A B SO TR Y
BRLUA, DRI U 35 A B A5 3 - 7K B T B 7 TR AR BT 1
R VU AEARAS b 33K 6 W3- 7K 1T B2 XS T PhS A
A b 254 (98 A 5 B i

(1 AE | b 0k Al it - 7K 53 TS 7 AT s i iy T —

ROV NS & By, B 3 535 3 1
FE-SEM(a, b) B FIAE il 4 19 TEM(c) 8 i, FEdl 3 02
AN CAS, BRI H E 2R BOR AR AR (1 21 3 45
¥ B RSEFRATE 1 um 2247, TR A EOR AL
ARIALEERI RSN 5 wum 2247, B 3e /&SI
CuS 9 TEM F& R FOBS R 40K BB 2, B
— PR ERANR 1~3 um, B 3d BE 3c h—
MmN SR ED B A B i 5 BE s n S bR Ak
7SI A CuS 1(006) (102) i, X3 WA 5, 4n
RV K AR RN, T PR 4
KIEEWE CS, RN, g =4 CdS A ML S
M CuS WA HAREE (8] 3e), & da~d F350) 2 H X Fil
Th-7K 5 IS0 A 0 ZnS UK R Ag,S 4B AR RN
KK MnS oK a5 0Bk S NiS, oK BK | 3% 7843 1 B

Kl 3 (a, b)FEdh 3(CAS)HY FE-SEM MR A5 (c)FE i 4(CuS)HY TEM HE}# ()& d ThE A
(e)E & S(CuS)H0 FE-SEM I H H P& 5 A 7 10 e K A
Fig.3 FE-SEM images (a, b) of sample 3(CdS); The TEM image (c) of sample 4(CuS); The ED pattern (d) taken from the edge of
the dendrite in Fig.3¢; The FE-SEM image (e) of sample 5(CuS), and the inset is the high-magnification FE-SEM image
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Fig4 FE-SEM images of (a) sample 6(ZnS), (b) sample 7(Ag,S) and sample MnS (c), NiS, (d) prepared by the reaction at

the oil-water interface
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The insets in each image show the corresponding high-magnification FE-SEM images
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Fig.5 Scheme of the reaction mechanism at oil-water interface for preparing micro/nano metal sulfides
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Fig.6 Photoluminescence spectra of (a)Sample 1(PbS),
(b)Sample 3(CdS), (¢c)Sample 6(ZnS), (d)Sample
4(CuS), (e)Sample 7(Ag.S)
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