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Abstract

In this study, high-purity silver nanocolloids were synthesized by an electrolytic reaction, and the effect of temperature on
the nanocolloid concentration was analyzed by performing the reaction at 70 °C and 90 °C. The antibacterial properties of the
thus-synthesized silver nanocolloids were also studied. When the synthesis was performed at 90 °C, the concentration of silver
nanocolloid increased to 14 mg/L after 5 min, 1756 mg/L after 30 min, and 2147 mg/L after 60 min. The concentration of
silver nanocolloid synthesized by electrolytic reaction at 70 °C and 90 °C for 60 min was 1,882 mg/L and 2147 mg/L,
respectively. The preferred temperature at which the electrolytic synthesis is performed is 70 °C to obtain high concentrations
of 1,000 mg/L or more. The antibacterial performance of the thus-synthesized silver nanocolloids was 99.9% for E. coli and
99.5% for Pseudomonas aeruginosa.
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Fig. 1. Batch type electrochemical reactor for silver
nanocolloid synthesis.
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Fig. 2. Silver nanocolloids synthesis process flow.
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Fig. 3. Relation of silver nanocolloid concentration and
reaction time.
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Fig. 4. Synthesis concentration change by the electrolysis
reaction time.

o A&

OIS 2hpolee) 5ol 37
7Rk R ool At 603
29l .__(Ag)__q SHAYA] 31k HX}O] 1)
Z7h0} ohge] kel Aol ol
=8

3.2, Mol 20 ME sTHst

sl 250 e 2(Ag) Hie ERO|E FYE

S mletslr] 915ke] 70T, 90TolA] ZH2F 6087k

SHk-gsto] 2H(Ag) Uie E20|=2 TSRS W e

2(Ag) Wi F2o|=9| 2= Aol #AT é
£ Fig.59] Yehflch Fig. Sofl vebd 2} 2+
70°C, 90T 22+ 6087k 7]+l vh&- é#
AE (Ag) e Z20]=0] e =70CY uf 1,8
mg/l, 90T A 2,147 mg/l & Urebgth

bolel 57t %
Feke] whgolq A4
ofut A 5]
o ket 47

> ooX

?SE‘&—LL

2500

2000 -

1500

1000

Ag Colloid Concentration(mg/L)

500 -

0

60 65 70 75 80 85 90 95 100

Temperature(°C)

Fig. 5. Relation of temperature and silver nanocolloid
concentration.
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Fig. 6. Synthesis concentration change by the electrolysis temperature.
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Fig. 7. XRD pattern of silver nanocolloid.
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Fig. 10. Size distribution of silver nanocolloid with reaction
temperatures of (a) 70C, (b) 90C.
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Table 1.Antibacterial activities of silver nanocolloid

Experiment result
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(CFUJ/40P) (CFU/40P) rate (%)
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E- coli Silver 4
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(a) Blank (b) Silver nano colloid

Fig. 12. Antibacterial activities of silver nanocolloid on E-Coli.

(a) Blank

(b) Silver nano colloid

Fig. 13. Antibacterial activities of silver nanocolloid on
Pseudomonas Aeruginosa.
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