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Synthesis and antibacterial properties of cuprous

oxide quasi-spherical aggregates
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(1. School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. College of Materials and Textile Engineering, Jiaxing University, Jiaxing 314000, China)

Abstract: With waste grape pulp extract (WGPE) as a reducing agent, copper sulfate was reduced to
cuprous oxide quasi-spherical aggregates (Cu,O-SA) by liquid phase reduction method. The chemical
structure and morphology of Cu,O-SA were analyzed by Fourier transform infrared spectrometer (FT-
IR), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), scanning electron microscope
(SEM), and field emission transmission electron microscope (TEM), and the effects of reaction conditions
on the morphology and particle size of Cu, O-SA were measured. Finally, the antibacterial effect of Cu,O-
SA was evaluated. The results indicate that using WGPE as a reducing agent instead of glucose or
increasing the concentration of WGPE is beneficial for the formation of Cu,O-SA. Increasing the
concentration of the reducing agent and reaction temperature can reduce the particle size of Cu,O-SA,
narrow the particle size distribution range, and increase the specific surface area. Cu,O-SA is a
polycrystalline powder formed by the aggregation and fusion of grains, and as the growth time increases,
Cu, O-SA undergoes aggregation and surface reconstruction. The minimum inhibitory concentration of
Cu, O-SA against both Staphylococcus aureus and Escherichia coli ranges from 3. 125 g/L to 6. 250 g/L.
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This study is of great significance for the synthesis of cuprous oxide nanoparticles and their application in

the antibacterial field.

Key words: cuprous oxide; quasi-spherical aggregates; liquid phase reduction method; waste grapes;

reducing sugar; antibacterial
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PIROWAE K B S R RN T Cu, O-SA 9T & #
AE IR SCER N Cu, O SR B I BRLAR 45 ) 5 Bt 1A
PERERTF 5 25 FRIR HLA
1 SEWAE
1.1 SEEF

FLKBR R (CuSO, « 5H, O, 4314, 99 %) , &
AL H (NaOH, 97 %), D-JE 7K 5 % B (C,H,, O, »

9970 . WiAkEFRFEE 10 g/ L EHR.S ¢/ L A WEAM
5 g/L SALHD MR FR A (10 g/L EHWR.S ¢/L

il

A PE L5 g/L EALBN N 15 g/L AR Bl H -
1 22 s MRA AR A R |5 1 ) 57 20 2L TR 42
B (WGPE, 29. 1 mmol/L #5258, 30. 9 mmol/L
JHE 5 55 A A i A BRA AR AT R A A E
M E MR A BR A,
1.2 SLTEHE K

Beiil 300 mL BE/R A 1.0 12,5 B FLK B R
i VRN ZOC W TERE I R T g A R
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TR EN S A5 1k 5 B0 T A9 A DTTE P 5 81K
B e o JE R AR il B2 T 5 %
B, R IT

il 3 AR Ve B R RO I RO AR 43 51
1.08 g #iZHEF1 10 mL WGPE V£ R i J5 57 . 75 25
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2 T 38 D3R R sz o7 R R AN AR A TR o
(0.01,0.02,0.03 mol/L Al 0. 04 mol/L), & & 3
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WG03 F1 WGO1,

AL BAR S SO 1,

®1 EUTEHEHRSH

W /(mol- L")

e 3 o
T i A e LT
GLO1 0.010 0. 020 0. 125 80
WGO1 0.010 0. 020 0.125 80
WGO02 0.010 0.010 0.125 60
WGO03 0.010 0. 020 0. 125 60
WG04 0.010 0. 030 0.125 60
WGO05 0.010 0. 040 0.125 60
WG06 0.010 0. 020 0.125 40
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ImL EERFERE. 1 S5XEPMA 1 mL
Cu, O BIFHLIRAIE B 1 mL In AR 2 54
R ER R R 7 53R RIE 0 1~7 S
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WGO04 Fl WGO5 #1771 5 Pl . &1 7 R i b
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FK AT TR 30 1 P 3 B e, v i 7 2 R
2SN IR, 45 R R Al e e E R 2 AN E AT
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ANTR AP P A B S A R B (L 7D
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1. 10 cm, X 4 B €004 28 K DR 9 410 147 Bl A28 40l o
0.78,1.20,1. 30 cm A1 1. 50 em(F 3), ik, 4ligf
AR BT 6 1E, Cu, O-SA ELA H R % 2L, Hop
WGO5 XA AT BR 14 B (1 248 33K AT P b A A5 SR e
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i LT R

& 8 kAL GLOT Fl WGO5 X 4 # (0 4 4 3R 1
FI A B 1 5 /M B R 2 (MIO MR . AR
fn GLO1 X4 ¥ (A R 25 BREA 9 MIC I3 HR e, 00
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8 MM GLO1 #1 WGO05 MR /MNIEIRERE

LA L T B 75 2E K (B 8(b)) s 7ERES WGO5 X 4x
B (O A ER A MIC MR R b, RS 0 B o
WeRE 3,125 g/L By EE IR I b BT B K AR K
(J8 8()) s TERE fH WGO05 X K #F 14 A9 MIC 3] 3
HE R rf UL AR A BT VR B 3. 125 g/ L (35 SR L
P T R TR AR K (8 (d)) . BRI, BE S GLOL X
LR R EREE ) MIC 7E 3. 125 ~6. 250 g/L, 1
YRR MIC W EEAE 6. 25~12. 50 g/L, F it
WGO5 X4 v €07 28 3K B N K W #2811 MIC 34 7E
3.125~6.250 g/L. FEfh WGO05 A GLOT P i
PEIRAR T — 8 A4 i, LR R ] GRS A A WGO5 KL
B/NTRER GLO1, 8RS WGO5 A %% L 1
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3 % it

AR SCAE FHWOAR I8 S 25 8 T Cu, O-SA, 3d i
FT-IR.XRD 1 XPS 43 #1 T Cu, O-SA 1y fk. 2% 2%
¥, 381t SEM Fil TEM W %€ T Cu, O-SA B E 5 .
JEMHA T Cu, O-SA MHTEE M RE , EZ W45 R
mr:

a) Lk WGPE N ik JFUR i 25 i T Cu, O-SA,
It H A WGPE AUk [ 51 4 %5 B #1452 =5 WGPE
AR BE X 225 R S AR 22 pH (BT B, kT A2 18
RSB S BRI 45

b)) i v 30 3R e B R S N Uk R 4 4 R A Y
TSR] A Cu, O-SA WRLAR /]S, KA 5347 [X 1]
A LE RIS K .,

O BHRLT [1] i 1% 2R B A R I o KL A
RARIFA LR G IE N Cu, O-SA ZF K. feJa

B A= I TR Cu, O-SA T if 58 85 1 36 i o 7t A=
KHh Cu, O FHik,

d) Cu, O-SA X 45 B (0, % 3K T8 AR A i B
A R AF P ROR /DR R A 3,125 ~
6. 25 g/ L, H Cu, O-SA X4 # (4 A 4 BK 1A 19 BT B AL
RENT RIGFFH .
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