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Effects of surfactants on dispersive performance of
ultrafine silver powder
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Abstract: The preparation of ultrafine silver powder was investigated by reducing Ag(NH;)*" with ascorbic acid in the
presence of poly-(vinylpyrrolidone) (PVP) as protective agent and surfactants as dispersant. The effects of cation, anion,
and non-ion surfactants on aggregation-proof and dispersion of silver particles in the preparing silver powder were
investigated, and the pattern and phase of reducing products were also characterized by scanning electron microscopy
(SEM) and X-ray diffractometry (XRD). The results show that the surfactant species impact apparently on the purity,
dispersion degree and particle size of the reducing sample. The non-ion surfactants can improve the dissemination of
ultrafine silver particles, but both the dispersive effects of cation and anion surfactants are unapparent. Moreover, the
results of reducing experiments with a series of TW surfactants show that the relative molecular mass of TW affects the
dissemination, pattern and size of silver particles, and the well-dispersed ultrafine silver powder with narrow size
distribution can be prepared in the presence of TW 80 surfactant.
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Fig.1 XRD patterns of samples prepared by different

surfactants
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Table 1 20 of Ag on JCPDS standard card and samples

prepared by different surfactants

Surfactant 20/(°)

CTAB 30.96 38.06 44.34 55.06
PAM 32.20 38.10 44.20 46.20
AOT 32.08 37.98 44.18 64.48
SDS 38.16 44.34 64.54 77.42
PEG 38.14 44.24 64.46 77.44

Triton X—100 38.14 44.78 64.44 77.42

TEA 38.012 4418 6446 7746
TW80 38.14 4414 6452 7738
Ag" 3801 4430 6445  77.40

1) Data from JCPDS standard card.
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Table 2 Kinds of surfactants and primary grain sizes

Surfactant Kind of Prirgary grain Pu.re phase or
surfactant size/nm mixed phase
CTAB Cation 17 Mixed
PAM Cation 20 Mixed
AOT Anion 27 Mixed
SDS Anion 18 Pure
PEG Non-ionic 19 Pure
Triton X—100  Non-ionic 19 Pure
TEA Non-ionic 14 Pure
TW80 Non-ionic 10 Pure
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Fig.2 SEM images of as-prepared samples prepared by different surfactants: (a) SDS; (b) PEG; (c) TritonX—100; (d) TEA
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surfactants

B 3w, SR 4 PO ARG 23
S BRI 38 TR AG T O N 7 G R R iRy, IR 3
IR Scherer AP S5 vl 50, H— M0k 1)
KNSR 191 22 F110 nm, X HERE S ) SEM 4
Wi 4~6 Frox. MK 4~6 W LLE H: AN RIFRXT 53
TR AR A O R S PR, B A ) A
HRAFI o HE, BLLCR ] TWSO0 il 4 HIRE i 4 fe o
BRI, ANTRAEXS — UCURL 45 I 7 T, I AR IR
TR T, TW80 #HL T I e AR 73 F 4%
ANIR SR, JF Bl 40)FR, TW80 1E N
TGP SR T 1 46 RO L P A0 AT RS, HerpoRiAR e

100

(b) D=147nm
80 -

60

40 F

Number of grains

20F

040 80 120 160 200 240

Grain diameter/nm
Bl 4 REEPERA TW80 I HI73 1Rl () SEM 5 & Ik
FEo3 A
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Fig.5 SEM image of as-prepared sample prepared by TW40

surfactant
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