Life Sciences and Environment Journal 2024; 25(1): 152-165

nsAnYUsEAEA YR IiLNTateNATlAAB U SUSZNEY
Inmileulaeanlen - Sadnsiusanlen Tun1siidndu PM2.5
EFFICIENCY STUDY OF AIR FILTERS COATED BY TITANIUM
DIOXIDE - REDUCED GRAPHENE OXIDE COMPOSITE
FOR PM2.5 REMOVAL

AUl ATYELIRY* e ALAn wasdyaialy waeduns

Dusadee Khamboonrueang*, Peraphat Kamkird and Kanyanat Phuangchan

unAngs

NUITEH s AnvIUsEANE AMMue R UnSBseINATi AZURBaSUSENBY
Inndsulaoenled - SAdnsfueenled Tun1siidadu PM2.5 Taglavinnisiasiey
UszAnsnmaesuniunsssonaiiiadeudisarsuszneulmileulaoenled - SAadnsailu
ponlyn Tudnsaur 9 (Ti0,100%, TiO,-RGO25%, TIO,-RGO50% tay RGO100%) Wituliiey
funszaunsesiildiun1siadeu Tneldviin1saasahul unsese niAf 1ad ousae
asuUszneuiananazlsiindou lumdaduidilulundesagainaiiivung 18 dns uay
danmslnaveserna 0.045 daseunit Feemududuunelundesduduil 600 laulasndy
sognuiAiung Tagluvaziinmsvaassidaduaz ansndududunelundesmn 9 5 3undi
auﬂiz‘ﬁﬂmmL%u%uﬂuiuﬂéaqqiyimmmmﬁhja@m%ﬂ NANISNARBINUTT WHUNTBI8INAT
\WWRBUAIEY TIO,RGO50% dusedniamlunisidndu PM2.5 L%ﬁ'{qm fiaadsveanailuns
MIARY PM2.5 i1y 253.33 Ui wazudlalUSeuUsEANs nmveInsEAunsoeTilIuN1g
wasuruldunsedsunuinszaunsesiiiadaudie TIO,RGO50% Huszansnminid
nszaunsesTiliindeuii 50.98% waznseaunsesiliadeudaeg TIO,RGO25%, TiO,100%,

RGO100% Uszanannininssaunsesiildndou 40.00%, 26.33% way 22.22% AuaIsu

AEINeAanstaznalulal unIne1desTiguasasd eunewdlos Yminuasaissd 60000
Faculty of Science and Technology, Nakhon Sawan Rajabaht University, Mueang District, Nakhon Sawan Province 60000
*corresponding author e-mail: dusadee k@nsru.ac.th

Received: 8 February 2024; Revised: 9 April 2024; Accepted: 14 April 2024

DOI: https://doi.org/10.14456/1se}.2024.12

152



Life Sciences and Environment Journal 2024; 25(1): 152-165

aa

PNHANTNAFBUTN NS TUIRUNTBIINATAABUMwansUsenaulnmlledlneanten — SAD

nsfusentyd anuwanzauiavihluldussuunenainiadmsunisidndu PM2.5

Adney: ndlewlaeenled SAdnsfueenled du PM2.5

Abstract

This research will study the efficiency of air filters coated with titanium dioxide
- reduce graphene oxide composite for removing PM2.5 dust. To compare the efficiency
of air filter paper coated with titanium dioxide - reducing graphene oxide in various ratios
(Ti0,100%, TiO,-RGO25%, TiO,-RGO50% and RGO100%) and uncoated filter paper. The
experiment used air filters coated with such sample composite and without coating to
remove dust into the vacuum box with a volume of 18 liters and an air flow rate of
0.045 liters per second. The dust PM2.5 concentration inside the box starts at 600
micrograms per cubic meter. During the dust removal experiment, the concentration of
dust inside the chamber was measured every 5 seconds until the dust concentration
remained constant without further reduction. The experimental results showed that Air
filter paper coated with TiO,-RGO50% has the fastest efficiency in removing PM2.5, with
an average removal time of PM2.5 of 253.33 seconds. Comparing the coated filter papers
with uncoated ones reveals that the TiO,-RGO50% coated paper outperforms the
uncoated paper by 50.98%. Additionally, TiO,-RGO25%, TiO,100%, and RGO100% coated
papers perform better than uncoated papers by 40.00%, 26.33%, and 22.22%, respectively.
These test results indicate that air filter sheets coated with titanium dioxide-RGO composite

are suitable for air purification systems targeting PM 2.5 removal.
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Figure 2 XRD spectra of TiO,-RGO25% and TiO,-RGO50%
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Figure 3 SEM image of (a) TiO,100% (b) TiO,-RGO25% (c) TiO,~RGO50% (d) RGO100%

N 3 (Figure 3) uansn1n SEM andi 3 (Figure 3) (a) TiO,100% wansliiidiuin
ounalnnieulaeonles Wusyaiadn 9 awd 3 (Figure 3) (d) RGO100% uansliiiu
Sindnsilusenlesidnvasdundeuiunszauuns 4 Aduidutu 9 wazamit 3 (Fieure 3)
(b) TIO,RGO25% waznwil 3 (Figure 3) (c) TiO,-RGO50% wansliineynavadlmniey

Ineonlennsyarsunmaueguuiiuiivessidnsiusenled

HANTIATISNAN BAN1TYANAULEIYIA1TADDENS

HAaNTIATRaUnasunsgand ulawesasUseneulnmieslasenles (Ti0,100%)
arsuszneulnnidlenlaoenlen - SAadnsiuesnlen (TIO,-RGO25%, TiO,-RGO50%) Lay3Aw
nyueenles (RGO1009%) Imai%m%‘aﬁﬂmi@ﬂﬂﬁw,m (Ultra violet - visible spectrophotometer:
UV-vis) Tian1s3insevisisnnd 4 (Figure 4) Tnsn il 4 (Figure 4) (a) wansgFalunnuves
nmsganduresansyszneulnmillenlasenled - SAdnslueenlydazeglutiedansililedn
TWaudsheiada lnedaranuenaduegsening 397 - 447 unluluns uazgianmuves
Fdnailuoonles Jsiimsgandunasiimmemadu 268 uilusms denndesunNanIsyInaes
983 Chang et al. (2011) uagiilothAnsganduuasitlalinsdmuasmaresiauaundsny

(Energy gap) auns? (1)

159



Life Sciences and Environment Journal 2024; 25(1): 152-165

ahv = A(hv — E,)'/? (1)

Tefl a fe ArdUsEAviBNIpendy
h e Ansfivemdss
v #o arudvednney
A #o fnsdi

wae B, A9 ANYBIINOUNEIY

m— Ti0,100%
= Ti0,-RGO25% —— Ti0,100%
— Ti0,-RG050% —— Ti0,-RG025%
_ — RGO100% =8 TiO,-RGO50%
5 Z s
E g —— RG0O100%
3 &
£
£
-] M
w
% W ///
et
€)) s (b)
T[rrrryprrrr|prrrrfprrrrjJprrrrT -—I__I . : ! I’II : t . :
zlm.1 2Lo agu ssla m;u ‘én 150 1.75 2.00 225 2.50 2.75 3.00 325 3.50 3.75 4.00 4.25
Wavelenght (nm) Energy gap(eV)

Figure 4 (a) UV-Vis Spectrum of Ti0,100%, TiO,-RGO25%, TiO,-RGO50% and RGO100%
(b) The Energy Gap of TiO,100%, TiO,-RGO25%, TiO,-RGO50% and RGO100%
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Table 1 The results of testing the efficiency of air filter paper coated with TiO,1009%,
TiO,-RGO25%, TiO,-RGO50%, RGO100% and Uncoated.

Type of air filter Time used for PM2.5 dust removal (s)
Instance 1 Instance 2 Instance 3 ; S.D.
Uncoated 385 415 390 396.67 16.07
Coated with Ti0,100% 305 310 310 308.33 2.89
Coated with TiO,-RGO25% 275 265 270 270.00 5.00
Coated with TiO,-RGO50% 255 250 255 253.33 2.89
Coated with RGO100% 315 320 315 316.67 2.89
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Figure 5 Schematic of TiO,-RGO on HEPA filter for removal PM2.5
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