o516 HH 2 W) PEAaEEFIR 2006 4 2
Vol. 16 No. 2 The Chinese Journal of Nonferrous Metals Feb. 2006

XEHS: 1004~ 0609(2006) 02 ~ 0327 ~ 06

L& FA+ = e BB SR U 37 33 7k V& BOE
il & KSR A S

sk A, BRTERE, FRERARC, BREREC, WA, £, FEm
(1. YLIRR2: L2384 T 22 B, HEYT 212013;
2. YLINKEE MOBIRL S TRESA B, HHYD 212013)

O e R MK, DB A AT AR, UK LER( Vo) KRR, nAGE BB M, AT TR
12 B3 AT 4 IR AR A0 KR T IR 5 . 3 XS AT T (XRD) LB LT BB S (TEM) & X HL AT
Sy HT( SAED) FUME LM LL ARG 40 BT (FTIR) 55 F BOW GOKR B HEAT T R AE . 1 46 T2 F5 eb s o 0 08 165 700 00 4 453 J0R 1)
RLARR /N RLAR AT TSR B 5 (R 5 W AR K . 23 R T 8 — B 4 70 (R R 51 ( Tween20 « Tweenr40 Al
Tween80) Al -+ " 42 3L R SDS) ) M E AL B1H7)(SDS+ Tween-20 . SDS+ Tweemr40 Al SDS+ T weerr 80) 541
YER, IS MR T 1600 70 00 VE P LEE, K 5L VR 40 ok % el 2008 R A7 BHL 35S

KSR T REGRERAY, QUKD LI KA L

hESZES: TB383; 0614. 121 XHERFRIRAD: A

Effects of Tweens and sodium dodecyl sulfate as modifiers
on hydrothermal synthesis of nanocrystals copper
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Abstract: Size-and shape controlled phase pure Cu nanoparticles were hydrothermally synthesized from copper sul-
fate pentahydrate with ascorbic acid as reductant and surfactants as modifiers at a low temperature in aqueous solu-
tion. The as-prepared Cu nanoparticles were characterized by means of transmission electron micrography (TEM),
selected area electron diffraction (SAED), powder X-ray diffraction (XRD) and Fourier transform infrared (FTIR).
The presence of modifiers is crucial in the control of particle sizes, size distributions, and shapes. The modifying
effects of single modifiers and their composites were investigated. The effects of the static electricity and steric bar-

rier of the modifiers play an important role in the synthesis of Cu nanoparticles.
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Table 1 Experiment conditions and

results of Cu nanoparticles

A Particle
. verage .
M odifier name J size

No. particle

and amount size/ nm distribution/
nm

R1 Tweer20, 6 mL 12.1 220
R2 Tweer40, 6 mL 8.0 5-12
R3 Tweer 80, 6 mL 5.1 36
R4 SDS, 6¢ 4.8 3-7
R5 SDS+ Tweer20, 4g, 2mL

R6 SDS+ Tweer40, 4g, 2mL 8.9 515
R7 SDS+ Tweerr80, 4g, 2mL 3.5 2°6

1.2 ZAKEEH A RAE

W4 T Tl A B RO Ry B0 o0 15, S SIURAT T 3%
BA L, H Rigaku, D-max 2200 T X 28K R AT
S (XRD) BEAT 4 8« df L 4> B, Cu Ka( A=
0. 154 06 nm) HF 4k, A==y, &Kk 50kV, &
HLUE 100 mA, FH#H LA 5(°) / min .

W Tl A B ROK Ry KW e, 208 75 il
PR 20 min, FR 5 IR A5 WA G 8 B A S5 1 4
b, f#iET, H Phillips TENCNAT-12 A& i 17
W (TEM, Jis s o 100~ 120 kV) FE X
TRIHI(SAED) MEER T IS « & 2 L A SRR K
BRI BN . AN TEM &5 o il 42 Hy 227 200
ASPL_ERE T B BAR R SL G K A R AR o A, F
BOFENEE PR AR

KH KBr & AR, FIH Nicilet A5 ) TFE
360 BT AMUAT A N I ZLAN FTIR) 20 #7, i 1&
TRFAE A0 K AR 5 B R4 FH A .
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Fig. 1 XRD patterns for Cu samples prepared

with different modifiers
R1 —Tween-20; R2 —T ween40;
R3 —T ween-80; R4 —SDS;
R5 —SDS+ Tween-20; R6 —SDS+ Tweenr40;
R7 —SDS+ Tween80 as modifiers
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M, &E3EH e R SR o EEEN . N
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W BEA 80 C L Cu™ WK 0.5 mol/ L e NI 1] Ay
2.5h ZE5MET, K Tweenr20 . Tweenr40 . Tween-
80 . SDS &Ml 73 A 5| NIE IR AMER (WK 1) .

B 5 NB IR 2R BIANE], T il 4 B0 48 K 1
TR FORBII TN TEM R Koki 42 55 A 1
FRCLAARIL( DL 2 A 3) .

HE 2 F1E 3 17 0L, BL Tweenr20 « Tween-40 .
T ween-80 F1 SDS Sy & i 7l Fir il # I FE i R1~ R4
(RIRE A% 73 A AP ) R0 A2 20 930 & 2~ 20 nm .+ 12. 1
nm, 5~ 12nm .8.0nm, 3~ 6 nm .5. 1 nm Al 3~ 7
nm 4.8 nm . HILATAN, 5SS GOk I 5 NE
W0 Jo 5 BRI KRR R REAR AN, 7 B R A, R
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Fig.2 TEM images of Cu samples R1-R7 and SAED pattern of

(660 mm-12-kV) Cu sample R6 with different modifiers
(a) —R1, Tweenr20; (b) —R2, Tweemr40; (c¢) —R3, Tweenr80; (d) —R4, SDS;
(e) —R5, SDS+ Tween-20; (f) —R6, SDS+ Tweerr40; (g) —R7, SDS+ Tweenr80; (h) —SAED pattern of R6
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em™ ', X A UGB A R AN 2 O 4 BB
RGN Ry b, BT (R A B R I R A, A&
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Fig. 3 Size distributions of
Cu samples R1-R4, R6, R7

(D is average particle size, nm.)
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Fig. 4 Fourier transform infrared
absorption spectra
(a) —(1) Tween-80 solution,
(2) Tweerr80 solution dispersing Cu nanoparticles;
(b) —(1) SDS solution,

(2) SDS solution dispersing Cu nanoparticles
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