Clean Technol., Vol. 27, No. 4, December 2021, pp. 291-296

HYAYHE | |

o
1
=
0x
orr
0N
ol
i
-0

o OjMlRAlSS 712 Ag-ZnO LIL==8iA| &g
I, MSE, FES

AA=dd ety sfet-yety
52828 AAEE AFA| AFHE 501

g

(20219 119 2294 5 20219 129 99 4= A4 20219 129 124 A=)

Microfluidic Assisted Synthesis of Ag-ZnO Nanocomposites for
Enhanced Photocatalytic Activity

Jae-Rak Ko, Ho Young Jun, and Chang-Ho Choi*

Department of Chemical Engineering, Gyeongsang National University
501, Jinju-daero, Jinju-si, Gyeongsangnam-do, 52828 Korea

(Received for review November 22, 2021; Revision received December 9, 2021; Accepted December 12, 2021)

2 o
=l ZEot= RV LAEZ 0] IA E S0 r A= PR 2ot Yt o R 0 AEH
UE FE 71&o] FEHI Yok HEHQ FE0 ELZ TiO, YA7FAREEH L YA v 7402 g
7 Bh e 2jo] A%2 0 2 4P|k B AT o3t o] A0 2 u KB L ALE Il B} 714
$4:8 ZnOYAFE THB1%T) 200°] Y& MERLO 2 Q8] Sujehg o] Agkel B S 5 z
2(Ag) =4S 200 0] F2310] Ag-Zn0 LB GAS A4S Thapeh B4 S A8 3tel Lo atAo) 34,
T2, 9 AAE EAZ AP A3 1F5E 9] Ag-ZnO Y B34 7 A ES gRIFlon, fdAES 2o AES oA B
w2 2tk AgZn0 Lh= B RA 0] BAAE avtel ubgol olal AHE A9} 53] Be) wato] ofs) )
A4 8-80] 5% Zn0 YA} vl wste] FFAE S-S EHQI5HRITE. Microreactor-assisted nanomaterials (MAN) 34 7|9k
o] Yk B3l = 7 A A o] f-4=5taL F7go] &olstth= o] 7ol U EA| FEuE ti=F BAkeh7] fIgt -
o] 9sheka At}

FHO] =, vlAFAIE, Ag-ZnO UleSTA], MBE-< 23]

%

[o
S~

Abstract : Recently, there has been increasing demand for advancing photocatalytic techniques that are capable of the efficient
removal of organic pollutants in water. TiO», a representative photocatalytic material, has been commonly used as an effective
photocatalyst, but it is rather expensive and an alternative is required that will fulfill the requirements of both high performing
photocatalytic activities and cost-effectiveness. In this work, ZnO, which is more cost effective than TiO,, was synthesized by
using a microreactor-assisted nanomaterials (MAN) process. The process enabled a continuous production of ZnO nanoparticles
(NPs) with a flower-like structure with high uniformity. In order to resolve the limited light absorption of ZnO arising from its
large band gap, Ag NPs were uniformly decorated on the flower-like ZnO surface by using the MAN process. The plasmonic effect
of Ag NPs led to a broadening of the absorption range toward visible wavelengths. Ag NPs also helped inhibit the electron-hole
recombination by drawing electrons generated from the light absorption of the flower-like ZnO NPs. As a result, the Ag-ZnO
nanocomposites showed improved photocatalytic activities compared with the flower-like ZnO NPs. The photocatalytic activities
were evaluated through the degradation of methylene blue (MB) solution. Scanning electron microscopy (SEM), x-ray diffraction
(XRD), and energy-dispersive x-ray spectroscopy (EDS) confirmed the successful synthesis of Ag-ZnO nanocomposites with high
uniformity. Ag-ZnO nanocomposites synthesized via the MAN process offer the potential for cost-effective and scalable
production of next-generation photocatalytic materials.
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Synthesis of ZnO NPs

» Stream 1 : Zn(CH:COO):
> Stream 2 : NaO|

» Stream 3 : AgNO: + NHaQH
» Stream 4 : HCHO

Heter o —

Ag-ZnO nanocomposites '
T

Figure 1. Scheme of the MAN process for synthesis of the Ag-ZnO
nanocomposite.
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Aot X-A 3)-H A (x-ray diffractometer, XRD BRUKER (D8
Advance A25)S 53} AgZn0 LB Ale] 2HSKES BASH
o}, Q) A/7TAIREA B3 A (ultraviolet-visible spectrophotometer,
UV-vis JASCO (V-750)) £3}0] Ag-Zn0O U B3] o &
3t ZnO YA FoHEAHS EA4FeH, MB 89 S35 &
A9

23 HEU 45 Bt

MANO|A 9dH &2t ZnO B Ag-ZnO U5 3=l
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2 23 o] met wheQixte] 43 HejS Fush 29
T 5 U= EYE 7T ATHI9) E At ek
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AL BAISSckFigure 3). AUix) B4 XA 23 o
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Figure 2. SEM image of the ZnO (a, b) and Ag-ZnO nanocomposite
(c, d).
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Figure 3. EDS mapping and atomic percent of the Ag-ZnO
nanocomposite.
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Figure 4. XRD pattern of the ZnO & Ag-ZnO synthesized by MAN
process.
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A5t} (Figure 5). Ag-ZnO Wi=E3HA] 71 380 ~ 500 nm 7}A|
B BANM 45 200 YA W} O PL BUL FoHE
AS B & Utk ol & st Z00 UG BeFAE T
BEAe] 71% AL & Yk dA7} ZnO EH Ao
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e ST 5 Uk
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Figure 5. UV-Vis absorption spectrum of ZnO & Ag-ZnO
synthesized by MAN process.
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Figure 6. Absorption spectra of MB solution with different
irradiation time in the presence of Ag-ZnO under solar
simulator.
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Figure 7. Photocatalytic activites under solar simulator of ZnO &
Ag-ZnO synthesized by MAN process.
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