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Abstract

Background and Obijective: Antibiotics, due to their low biodegradability, high solubility, and
toxicity, threaten human health and the environment. The study aims to create the green magnetic
nanocomposite MnFe;O4/BiOIl and use it to clean up water solutions through a photocatalytic process
when ultraviolet light is present.

Material and Methodology: In this study, carried out in 2022-2023, a green magnetic
nanocomposite, MnFe,0,/BiOl, was synthesized using an extract from the Calendula officinalis plant.
It was then tested to assess its efficiency in removing tetracycline under ultraviolet light. The
characteristics of this nanocomposite were determined through XRD, VSM, TEM, FESEM, and DRS
analyses.

Findings: Nanocomposite MnFe,O4/BiOl has dimensions ranging from 14-45 nanometers, a band gap
of 1.7 eV, and a magnetic saturation level of 19.92 emu/g. The photocatalytic process eliminated all
tetracycline when the conditions were right: pH = 9, 20 mg/L of tetracycline, 0.5 g/L of
MnFe,O4/BiOl nanocomposite, and 200 minutes of reaction time.

Discussion and Conclusion: The results of this study demonstrate that the photocatalytic process
using MnFe;O4/BiOI/UV can effectively treat water contaminated with tetracycline-containing
antibiotics.

Keywords: Green synthesis, MnFe,04/BiOl, Photocatalytic process, Tetracycline, Optimal conditions
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Figure 1. XRD patterns of MnFe,O4 nanoparticle and MnFe,04/BiOl nanocomposite.
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Figure 2. FESEM image for MnFe,04/BiO nanocomposite.
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Figure 5. DRS analysis of the MnFe,O4/BiOl nanocomposite.
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Figure 6. (a) pHpzc. (b) Investigating the effects of pH on the removal efficiency of tetracycline.
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TONVY 3 TAY Bas LS hls cusy 4 eoulSolul 5
Gl 4 e RISOLul s slaJoSdge clale (al381 wss
hel s g ol Glil g (b 9558 2
G ol @S (1) wilpe (Bl 55 o Shos 2alS
L as (Y:Y)) o Koo 4 Divakaran adias sloassl L
Bl 558 a8 50 plSolul 5 B SIS ) Ban
TIO2@SCN cujealS gl Lawgs minljp g jea> 50

(YY) o)ls Slsoran o4 caisplon]

adgl cdale i
Hb e gl g8 pln e pdSLE Bd LI
SaS ke Ve s 0e e e ) Ll adgl il
S VAC AT As Fe X 00 0 D) eles ooy 5 G
el b <10 OIL aigs 590 9 PH=A o (aids Y-
(A JS2) @bt 8,8 18w, 0,50 MNFE204/BIOI
yd e S e Yo g Ve b e b aT wes e olis
odmliv aido Yoo j0 Bl SIS oy Voo (o dSSLul s

2 g aSke Vo s 00 slhodil a s s

5 (mg/L)
w— () (mg/L)
sl 100 (Ma/L)

10 (mg/L)

w50 (mg/L)

(1) Qis 5o

(43,35 (Lo

MNFe;04/BiOl ¢y jauols il 31 o5l b ooalss Lol 6 Bio o)l jwe 1 ddgl Clale ol puasd omwy 9 —A JSCb

Figure 8. Investigating the effects of initial concentration on the removal efficiency of tetracycline using
MnFe,04/BiOl nanocomposite.



1 e yglidody 1S S 8 Al g (b liko Juw o jguelS 95U (1,8

LngJlig‘ol) J..J}J v )A‘ U"l ..L.JSA JLZJ‘ o;.é} 705)&‘
iy g dgder Sute Jb sy by g JnSg 00
2l (V) wlise Ll Cuj5als il SaiS oS o jad
A (YeV) o Ken o BENi adllas sloasil b agh ol
Al e lSlls Gl ohlS ey Baal
CaigeelS gl lawgs inld g jeh> o Ul gis
(Y93 )ls Slom e 591 oadplxl ZIF-8@PTA@AUNP

S plag i
o CagealS b g p e S oI0 i 90 PH=R o
2 Sk Yooadsl clale 3 MNFe204/BiOl obliss
$n o2lp o pdSlelm Blo Jisu il Sl )
e S e OB O D) os5lsS slaple; o Lianl b
JSo) s e85 13 oy 090 (4iB0 Yoo g VAL Y.
Ol Bd o s (el (yloy Gl b aes 0 plis (]
odalive adgds Voo )3 Bdo QIS 7V e e aS(s obay il

G g oniaiieSily o jeeelS 5 3 by talidl b s

— o

Yo )Y

(43,35) oyle

MNFe;04 /BIOI ey 550l i 31 osliciun! b oS luol 155 i 3l iwe y1 (3o ol ysd (oawy p2 =4 JSi

Figure 9. Investigating the effects of time on the removal efficiency of tetracycline using MnFe,04/BiOl
nanocomposite.
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Table 1. Performance comparison of photocatalytic activity for MnFe,O./BiOl nanocomposite in tetracycline
removal with previous studies.
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