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Abstract There has been much interest in recycling electronic wastes in order to mitigate environmental problems
and to recover the large amount of constituent metals. Silver recovery from electronic waste is extensively studied
because of environmental and economic benefits and the use of silver in fabricating nanodevices. Hydrometallurgical
processing is often used for silver recovery because it has the advantages of low cost and ease of control. Research on
synthesis recovered silver into nanoparticles is needed for application to transistors and solar cells. In this study, silver
is selectively recovered from the by-product of electrodes. Silver precursors are prepared using the dissolution
characteristics of the leaching solution. In the liquid reduction process, silver nanoparticles are synthesized under various
surfactant conditions and then analyzed. The purity of the recovered silver is 99.24%, and the average particle size of

the silver nanoparticles is 68 nm.
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Table 1. MP-AES analysis of by-products leaching solution

Ion ppm

Ag 2162.9

Zn 1788.6

Sr 5846.9

Ca 8798.5

Fe 85.34

Al 2645.1
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Fig. 1. XRD diffraction patterns of silver chloride recovered
by HCL

oeiFt uhg-e BEAFAUAAGEN A Apae.

13 4 glek EEAFAUATE S0 @&
2 28 79l whge] ApA o Poju Hek. whs:
A9 HeE B AR T o] TE A% B

Al o) EEAFAUAZ} WA Hv) 3y 2

= O

AG = -RTInK Q)

T OE A H34TE R Be e HAAAE
o B 55 HO7 AL 4 o o HPK)> 10] &
efoll ] A kgo] Aol

dola= & 4 A
? 1= AEACERH HCIS o83k AgCle] AH
e frieste] AlZ2E 4xke] XRD AHE VERATH
AAE (111), (200), (220), (311), (222), (400), (331),
(420) & 7HAIL Qlo B2 XRD 4S5 3l AgCl 44t
7t A7ENESE RIS o= oA ATl A
H AgCle} H3s B8l A9l sj47h
7Fsstiag vk A AgCl 4Ake] &= Ao
=1 A A4 R AF S XRFE ]85
A8t 3 2w A" 4Rk} XRF 4 Aol

M

W
—
o

e

2,
R
2
2
ox
ox,

Vol. 24, No. 4, 2017



318 LR R R

Table 2. XRF analysis of silver chloride particles recovered by

HCI1
Analyte Result

Ag 77.7455%

Cl 18.0281%

Si 2.0171%

Ca 0.9105%

Fe 0.6292%

Cr 0.2644%

Sr 0.2153%

Zr 0.1898%
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Fig. 2. XRD diffraction patterns of silver nanoparticles
prepared by using silver chloride as a precursor.

Table 3. XRF analysis of silver nanoparticles prepared by using
silver chloride as a precursor

Analyte Result 1 Result 2
Ag 98.4072% 99.2495%
Cl 0.6072% -

Si 0.5929% 0.5183%
Fe 0.2484% -
Zr 0.1443% 0.2322%
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Fig. 3. Comparative graph of control of impurities in leaching
solution, precursor particles and silver particles prepared by
the recovery process.
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Fig. 4. FE-SEM images of silver nanoparticles at different
silver chloride to PVP of (a) 1:1 and (b) 1:14.
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