URDhenagmnirny
HATYAI UNIVERSITY

uiininawasulnmiloulaesnluniinodasdanaddaudunsduasniantuaiitse
Tuanne
Titanium Dioxide-Coated Nickel Foam for Degradation of Organic Dye and

Removing Airborne Bacteria

algyn Wy lug!, Wumnigaul y3@n? uazauwsd lanas®

Natcha Charoenyai!’, Nantakan Muensit? and Sompong O-thong?

" dn@nwszAuUSaaln, vangnsinemansivegnaIvingsy, AMEINGIAERS, ININEIRYETAIUATUNS

I nuamalng

! Graduate student, Department of Science for Industry, Faculty of Science, Prince of Songkla University,
Hat Yai Campus.

2 S99ANENTIANTY AT, EVINYIFFAATAIEAIN AMZINYIAIENT UNTINYISUEVAIUATUNS INYUUANIA LYY

? Associate Professor, Ph.D., Division of Physical Science, Faculty of Science, Prince of Songkla University,
Hat Yai Campus.

? 309M1@RT19158 A9., ANVIVITTINGT ANLINYIAIENT INIFBUINIIF UnINedevindo

® Associate Professor, Ph.D., Department of Biology, Faculty of Science, International College,
Thaksin University.

*Corresponding author, E-mail: 6310220068@email.psu.ac.th

UNANYD

udetifunisiinszuvaunsTalawanyladnuldlned Inmdedlneenleiadouuy
wiulnudnifadudnss §isernelduasgiviine anweadu 350-400 wiluluns o
AnNaNsalunsaateddenduniguaznisnndniuaiisesiulueinid aannsAnwiUsuned
Foutaanesuarsunlaladvesuuaiidesuluonmeaitiunssuiud wuinldussansaweaane
AfouUszunal 50 % wardsransnmnisindauuaiiesilueiniAiou 100% yenani
Fusafaseliuiinifa wdevlnmidoulaeenlesiseausaldonudlilasldfinade
UseAnsnn Yanannisnenifsdenumangausensliusslovinieiun senainiamdn
Folsaduathads

[

AdnAey: ddoudumnid, wuaniseluainie, Wlawanzladn, lnmileuleeanlaa

NsUsERMmA I ssEAUTIALaL IR AT 13
752
The 13 Hatyai National and International Conference



URDhenagmnirny
HATYAI UNIVERSITY

Abstract

This research studies the photocatalytic process using a titanium dioxide-coated
nickel foam as a photocatalyst under UVA (wavelength 350-400 nm). This is to determine
the activity of the degradation of organic dye and removing airborne bacteria. From the
study, the organic dye was degraded for about 50% and almost all the airborne bacteria
was removed. Furthermore, the titanium dioxide-coated nickel foam can be reused with
constant efficiency. The material is highly potential for usage in an air sterilizing purification.

Keywords: Organic dye, Airborne bacteria, Photocatalytic process, Titanium dioxide
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m‘wa'ﬁEJ’«an‘Vlﬁﬂﬂ@l,ézﬂmamwuﬁmﬂim (Scanning electron microscopy, SEM) WJu
wpdafldiefnmdnvariuinlnnidedlnesnlsdrdeuvuuiulnudnifiasiy nuaEnd
GonimnllunuAded dnfulunuiduild JEOL Ju JSM-5800 LV (SEM 5800)
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Tun1sfnuilfindesfnsaiiuns 350 ml lnefidnsnisinavesansazarsddon
50 mU/min Tdunasiuiauasainaenlinuoads (LED) aueadu 350-400 wiluwns faany
\duuas 6.178 mw/cm? asaaindeiaiesinnas (UV Spectrometer) 3u CX-Chroma2 Tagdl
Tdexlasenludindouuuurulviudniiaiinfwennsesingal (Wall-Reactor) faguit 1 1u
181 180 w1l msrataAudududdouseiniesind (Microprocessor Photo Colorimeter)
nsIneLasdoaiu (Transmittance, %T) MAUE1IAAY 540 UTULLAST NN 60 W AN %T
DuefifiaudustusuuusnifufuAinisgandunas (Absorbance, A) Tnafvualsiieaduius
faaunng (1) mmﬁ?uﬁwmms@mﬂﬁuLLawmmiazmaﬁlﬂmwmmLﬁﬁm%’uﬁumiazmaﬁmﬁu
Ao asazarvddoulsaiiud Muramearnududuvesddountuaunisi (2) (Natarajan et al,

2011; Salehi et al., 2012)

At = 2 - lOg %Tt (]-)
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C, = —x 100% 2)
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nagouANasaiunsiiududelsaluenalnenaaeuainuuafisesilueneade
mu@?&mﬁaﬁ%%gﬂ (Compact Dry TO) Tngvauuaiiiiounsuay (Gram negative bacteria) léud
Escherichia coli, Klebsiella oxytoca Wag Psudomonas aeruginosa WUATLIELATUUIN (Gram
positive bacteria) 1aun Staphylococcus aureus, Basillus subtilis way Lactobacilus lactis
mimaaummmmifﬂ,umié’ué’jqL%@Iiﬂﬁaﬂd’nimaawaayﬂ’uﬁ‘aaﬂ%wuﬁgﬂmammﬂmmﬂﬂiﬂﬁ
nunszuaunsinlawanzlafnuian 30, 60, 90 waz 120 il lneifusiegsnseay 5
§19819 INELABIE2801MSIAB T8 Nutrient Standard Agar waz Tetrazolium s Uyl
puvgivenfuiian 48 $alus aglilaladduns wWisuiouiuidelsaluoniaitlisiu
N3EUIUNSSIUATEELES FudnIIN1sinaveseinia 3 L/min lundasaza3anuuin 30 x
30 x 30 LwuAWAS Fawans 3UT 2 uanshindeuuafizelueinauanddng snsnissendin
(Survival ratio) AuranduIulalativeswuaiiise (Colony forming units: CFUs) fagans (3)
(Shiraishi et al., 2009)

. . . CFUs at O min
Survival ratio at QL minutes (%) = —— x100 (3)
CFUs at 0 min

30 x 30 x 30 Box

=)o)
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4. MsaTedaya

teyarudududdanlsmiiuduazdwiulalatduuafisesiluenieuniiasieinig
wUsUs2U (ANOVA) pagad@naaayu Tukey HSD (Tukey Honest Significant Differences) e
Wisuisuuseansamnisaaneddoudunismaassnivay waziUSeuiisunisianiuaiisely

aneTiaatea o tngldlusunsa IBM SPSS Statistics 26
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1NN IMEIBIINNFDIanIsAduuUdeIns1n mndsulaeanlednisvuulnuiniiad
LY v ! 1 = o ydr—i’ a =
anwaurATglATITIN e IINuNRNgUT 3

HV [Mag| HFW | Film
JEMSBO0LY |20 K30 x|4 & mm|085¢
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2. Msfinnddoudunsd

lunisnaaeumsiinllawansladavesdiussfiselnmtleulasenled Inedunnans
AUNUSERNTLAUNANTLIINNTIR AN BUNISlsmTudlnelinsneasdluantienliives
(In the dark) uazduasuslififasauisen (Photolysis) lunsvaaesmuan 91nn1sw3euiieu
i a Y v % a =~ 14
Anadvanudutualsazgatvddenlunszuiunisinlawansladavedninilloulasanlyn
vuldninifaunna1siusgelded1Ayn19adifa 0.05 (F-test = 8.241, P-value = 0.019)
dl a g ol d‘ o 1 = L4 %4 a v = =
WaWieuAuNIINAaIAIuANAINISIe 1 awiuly 180 wiil Aduduvesddoulsnniud
Wide 56.25% (UsgAnSnmnisaaleddonduyisd 43.75%) fdagui 4 viailanudugnsuinldwindu

Yasluludniiaovdwalvusyansnmasanisiialnlnwansladannany (Loffler et al., 2020)
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AN5197 1 N5ASIEIIUSEANS A nnnsaanvasavaeddaumiglnlawansladavadlnmdleule

panlgauulnudniia
Treatment  Value Label N arududuads (%) + SD
1 In the dark 3 97.59 + 21.39°
2 Photolysis 3 90.18 + 6.49°
3 TiO, on Ni foam 3 56.25 + 5.55°
F-test 8.241
P-value 0.019

Note Significant at the 0.05 level.

ANOVA F-test, and Tukey HSD (Tukey Honest Significant Differences) for performing

multiple pairwise-comparison between the means of groups.

Treatment 0 min. 60 min. 120 min. 180 min.

In the dark
125| T ~— Photolysis without Ti02

TiO2 on Ni foam = = (tu)
=== Observed Grand Mean

S (W
: l Jf ®
1 ]

Estimated Marginal Means
@

(1)

0 min. 60 min. 120 min 180 min —

Time

Error bars: 95% Cl ()

a A =

(n) Useansamnisnianddaulsanfiud wardvssansazate (v) Tuani1isnlidinag

(in the dark) (A) @an13zdlnaqualiddifaissuasen (Photolysis) (1) Wnlauanslada

Inwmieulnesnlonuudniialnu

3. UszansSnnvaslnimiisulassnlennisvuunkulnuiiniaiiiainislgauan

= =~ s & 1 a a A o
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120 Treatment

1 cycle
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100 —S— i
‘-\\\ _ % === Ohsened Grand Mean
L

40

Estimated Marginal Means
iy
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20

0 min. 60 min. 120 min. 180 min.
Time

Error bars: 95% ClI

JUN 5 UsednSamnistesaaeddeulsmiuivetnimdeuleeenledinfouuulnuiniia e

ASLY9UTT 3 58U
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nMmagauAuaNIsalunsmInwuafiisesmlusinainunszuunsiilaangladn
Maasing 9 lawn 30, 60, 90 waz 120 w1 WisueuAvaINIANliNIUNTEUIUNISIUHATEN
MBLEs 1INJUN 6 nan1snaaeunuIkuassluomaniuinlawansladatosniuuaniely
pnAYINAg1litedAYNIsadan 0.05 Tnsdruiulalativueiiiseanated 9iliodAgyaLe 30

a a Y ‘:4' a & a i a o aaa

wikInveINIIAaaUkardL LIl iNaIaMadeULTY wuaiFeluoiniAnausuyULATe
(0 w9) wazearnraniulilauanzlada 120 Wi J9urunuadiisends 49.20 lalad way 1.2

Taladl anud1su Andudnsini1ssentisiingu 0.024 % wseilUseansn1nnisAIdn 99.98% 70

d' &, A o I adao oA PN | & ~
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Y 9

= aa =

fanssendinveswuaniselusiniaanadllionaitun1sinuiseiuay

a

49.20 CFUs

95% CI CFUs

12.00 CFUs
6.80 CFUs c

200 CFUs 1.20 CFUs

0 min 30 min 60 min 90 min 120 min

Treatment

UM 6 Tnulalailinfevesiuaiisesiuluamaiusazamaaeu
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0 min 30 min 60 min 90 min 120 min
(Before) 23 CFUs 14 CFUs 5 CFUs 3 CFUs
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UM 7 wansindauuaiiseridlueiniaiiliamaasu 0, 60, 90 uaz 120 U1 MINA1GU

d5duazanusnena
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agnefiudFmeadn (p<0.05) Inefuszaninmlunisaaned@don 43.75% fivian 180 wiftuas
Uszdnsnmnsndnnuafisesiulueinis 99.98% laglninideulaeenledindouuuwsiulnuiniia
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