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TOM TAT
Vat liéu nano TiO; dwoc tdng hop thanh cong bdng phuong phap sol gel. Dac trung cdu triic

ciia vt liéu nano TiO, sau tong hop dwoc xdc dinh bang phwong phdp X-ray, SEM, hdp phu-giai
hdp N, (BET) va UV Vis DRS. Vit liéu nano TiO; c6 kich thudc hat nano 20-30 nm, dién tich bé
mat riéng 139 m 29 va nang luong viing cam 3,06-3,2 eV. Cic mau TiO, dwoc sic dung dé phan
hiy chat mé phong tdc nhan chien tranh héa hoc dimethyl 4-nitrophenyl phosphate (DMNP).
Keét qua nghién ciru iing dung nano TiO, lam xiic tac quang cho qud trinh phan hiy DMMP thu
dwoc hiéu sudt chuyén héa la 96,14% sau 120 phiit phan ieng va xuc tdac duy tri hiéu qua chuyén
héa DMMP > 90% sau 04 chu ky phan img. Chat xiic tic quang TiO, thire hién dong thoi ba
qud trinh nhu hdp phu, thity phdn va xiic tac quang, do dé, hiéu qua xir Iy DMNP dwgc ndng cao
dang keé.
Tir khoa: Nano TiO,; DMNP; T4c nhan chién tranh héa hoc; Quang XUc tac.

1. MO PAU

Tac nhan chlen tranh hoa hoc (CWAs) dugc st dung trong cac cudc xung dot vii trang, gay ra
sat thuong cao, tbc do sat thuong nhanh, kho phat hién, doc hai va gy nguy hiém cho con ngudi
[1]. Hién nay, cac phuong phap xir Iy CWAs nhu oxi hoa, trung hoa, clo hoa, sinh hoc, hap phy,
xuc tac, UV-Fenton va quang xtic tic dugc phat trién nhim xir Iy nhanh CWAs thanh san pham
it doc hai hoac khong doc hai [2]. Trong cac phuong phap néu trén, phuong phap quang xuc tac
duoc xem 1a mot giai phap hoéa hoc xanh, than thién voi moi trudng, hiéu qua cao, chi phi thap
va cong nghé xir 1y van hanh dé dang [3]. Qua trinh quang xuc tac c6 thé xur 1y cac chat hitu co,
CWAs thanh céc san pham it doc hai trong diéu kién moi truong [4]. Tuy nhién, nhuoc diém cua
qua trinh quang xtc tac 1a cic chat ban dan tach dién tich khong hiéu qua, ning luong ving cam
cao, su tai hop 15 tréng va dién tir nhanh dan dén hoat tinh xuc tac giam [3]. Vat liéu c6 dién tich
bé mit cao dé lam tang hé s6 khuéch tan dién tu, tang cac vi tri bay dién tir va mat do bay, dan
dén su giam téc do tai to hop giita 16 trong va dién tr dang dugc quan tdm nghién ctru [5]. Gan
ddy, vat liéu nano TiO, dugc mg dung trong nhiéu linh vuc nhu xuc tac quang, phat quang, hip
phuy, luu trir khi, dan truyén thude, dién hoa, tach khi, pin mat troi va chong chay [6]. Trong linh
vuc an ninh qudc phong, nano TiO; da dugc st dung lam chat tidu doc, chat khang khuan va
khang virus, cam bién khi va sinh hoc [7]. Cac tng dung ctia nano TiO, dugc mé rong nhd cac
tinh chat hoa 1y dwoc cai thién nhu kich thudc hat nano, dién tich bé mit cao (100-200 m?/g),
gitip tang dung lugng hip phu va ting tdc d6 khuéch tan cac chit tham gia phan tng, do d6 lam
tang hoat tinh xtc tac [8]. Chinh vi vdy, trong nghién ctru nay chung t6i tong hop vat liéu nano
TiO, c6 cdu trac nano, dién tich bé mit cao bang phuwong phap sol gel va nghién ciru anh hudng
cua néng d6 sol trong qua trinh két tinh. Sau d6, vat liéu nano TiO, dugc sir dung lam chét xuc
tac quang dé phan hiy chat md phong tac nhan chién tranh hoéa hoc Dimethyl methyl
phosphonate (DMNP).
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2. THU'C NGHIEM

Hoa chit: Cetyltrimethylammonium bromide (CTABr, 98%, Merck), Titanium(IV)
isopropoxide (TTIP, 97%, Merck), Dimethyl methyl phosphonate (DMNP, 98%, Sigma-
Aldrich), isopropyl alcohol (CH;CHOHCH;, 98%, Trung Qudc).

2.1. Tong hep vit li¢u nano TiO,

Thém 10 mL TTIP vao 90 mL isopropyl alcohol va danh siéu 4m 15 phit & tan s6 50 KHz,
25 °C dé tao dung dich dong nhat. Sau d6, diéu chinh hon hop trén bang dung dich NaOH
0.1M dén pH~8, xuét hién huyén pht mau tring va lam gia hoa sol & nhiét d6 phong trong 4h.
Két tia mau trang thu dugc rira bang nudc cét, ly tim toc do 6000 vong/phut, thoi gian 10 phit
dé thu dugc chat ran mau trang. Sau do, chét ran dugc say kho & nhiét do 80 °C, 12 h, ghién
thanh bot va nung & nhiét d6 450 °C trong 2 h dé thu dugc vt liéu nano TiO, (ky hiéu TiO,-
100). Nong d6 TTIP trong dung moi isopropyl alcohol ban dau anh huong dén qua trinh tong
hop nano TiO; ciing dugc khao sat. Nong do TTIP duoc thay ddi voi céac ty 1€ khac nhau véi
ndéng d6 75 mL/L, 100 mL/L, 150 mL/L va 200 mL/L duoc ky hiéu TiO,-75, TiO2-100, TiO,-
150 va Ti0,-200, twong ung.

2.2. Phuwong phap nghién ciru vat liéu

Cac mau vat liéu nano TiO, duoc dic trung bang phwong phap nhidu xa tia X & goc 20 ~20-
80° (D8 ADVANCE, Bruker, Dirc) sir dung Cu Kal birc xa dong (A = 0,154 nm), tdc d6 quét
3°.min"". Dién tich bé mit cua cic mau vét liéu duge danh gia bang phuong phap hap phu N, &
nhiét d§ 77 K. Hinh thai cta vat li¢u dugc chup béng S-4800 (SEM, Hitachi, Nhat Ban). Phé
UV-vis DRS duoc ghi lai & budc song 220-800 nm trén méay quang phd UV-2600 (Shimadzu).
2.3. Danh gia hoat tinh xtc tac

Su phan huy quang va thiy phan cia DMNP trén chat xtc tac TiO, da dugc thyuc hién theo
mot bao cao trude day [9]. Pau tién, 30 mg mau vat liéu nano TiO, dugc cho vao 1 mL nude (pH
= 7, 25 °C) va khudy manh & téc do 1300 vong/phut. Sau d6, 4 uL DMNP duoc thém vao hdn
hop huyén phii trén va chiéu xa bang anh sang mit trdi cong suat 30 W trong sudt qué trinh phan
mg. Cuong do cuia anh sang t6i vao khoang 2880 Lux, budc song 365 nm. Khoang cach gitra bé
mit cia dung dich phan tng va ngudn sang duoc cb dinh vao khoang 15 cm. Sau 120 phut, 20
uL hén hop trong hé phan tmg dugc iy ra va pha lodng véi 10 mL dung dich N-ethyl morphin
0,15 M dé xéac dinh nong do p-nitrophenoxide. Nong do ctia p-nitrophenoxide sau phan tng duoc
xé4c dinh trén may quang phd UV-vis Lambda 35 & dinh hip thu 403 nm [10]. Nong dé dung
dich dém N-ethyl morpholine 0 M, 0,15 M, 0,3 M, 0,45 M va 0,6 M dugc khao sat bé'mg cach
thém vao 0 pL, 17 pL, 34 pL, 50 pL va 68 pL N-ethyl morpholine (99%) vao hon hop 1 mL
nude (pH =7, 25 °C), 30 mg chat xuc tac TiO,-100. Bé danh gia kha ning tai st dung, chat xuc
tac TiO,-100 duoc rira nhiéu lan bang dung dich dém N-ethyl morphin (1M) va ngam trong
etanol, say kho & 80 °C trong 12 h dé sur dung cho chu ky phan tmg tiép theo. Hiéu qua xur 1y
DMNP duoc xac dinh bang cach phan tich ndng do 4-nitrophenol (DMNP phan hiy thanh 4-
nitrophenol) va do budc song hép thy 403 nm trén thiét bi Lambda 35 UV-vis.

3. KET QUA VA THAO LUAN
3.1. Két qua dic trung vt liéu nano TiO,

Gian d6 XRD (hinh 1A) ctia vat liéu nano TiO, xuét hién cac cyc dai nhiéu xa & goc 20 ~25,3%
37,94% 48,10% 53,89% 55,15° va 62,69° tuong Umg véi cac mit phang phan xa (101), (004), (200),
(105), (211) va (118) ddc trung cua pha anatase cua TiO; [11]. Cuong d§ cac peak déc trung cho cau
trac ctia TiO, phu thudce vao nong do ]oan dau cia cac chﬁt, tham gia phan ng. Cy thé, mau Ti02-15’0,
TiO,-100 va TiO~2—75 ¢ cau tric pha 6n dinh, d¢ két tinh tot véi cudng do cua céc peak cao va can d@i.
Trong khi d6, mau vat li¢u TiO,-200 c6 cac peak dac trung tu, thiéu can doi, di€u nay dugc cho la cau
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triic vat liéu c6 nhidu khuyét tat va do két tinh kém [12]. Anh SEM cua vit liéu nano TiO, ¢6 kich
thudc hat 20-30 nm, dang hinh ciu va kich thudc kha dong déu (hinh 2). Tuy nhién, cac hat nano
TiO; trong mau Ti0,-200 c6 xu hudng co cum lai véi nhau thanh cac cum hat c6 kich thudc hat
khoang 100 nm. Nhu véy, khi ndng d¢ tién chét titan tang 1én vat liéu c6 nhiéu khuyét tat, kich thudc
hat tang 1én. Su gia ting kich thudc tinh thé do sy dinh lién ctia cac hat nho hon dé tao thanh cac hat 16n
hon. Diéu nay 14 do khi ndng do cta dung dich tang thi s hat nhan hiéu dung tham gia phan Umg ting
1én va tdc d va cham theo thoi gian ciing tang lén [13].
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Hinh 1. (4) Gian do6 nhiéu xa tia X (XRD)
va (B) Puong dang nhiét hap phu-gidi hap phu N, ciia cdc mau vt liéu nano TiO,.

Céc duong ding nhiét hap phu-giai hap N, (hinh 1B) cua vat liéu TiO; c6 dang duong tré loai
IV, phan loai cia ITUPAC [14]. Cac duong dang nhiét hap phu-giai hap N, & ap suat riéng phan
P/ P° ~ 0,4 dén 1 xuét hién mot vong tré thuong duoc thiy trong cac vat liéu mao quan trung binh
(mesoporous). Két qua nay 1a do su ngung tu trong mao quan N, & ap suét riéng phan cao.

Bing 1. Céc thong sé héa Iy cia vit liéu nano TiO,.

Mau Dién tich bé Tong thé tich Buong kinh  Néng lugng
mit (m%/g) mao quan mao quan ving cam
(cm®/g) (nm) (eV)
TiO,-200 85 0,244 5,53 3,20
TiO,-150 110 0,246 5,81 3,15
TiO,-100 139 0,247 7,12 3,05
TiO,-75 117 0,202 6,92 3,06

Bang 1 cho thdy, dién tich bé mit riéng cua vat liéu TiO, ting tir 85 dén 139 m?/g khi ndng do
TTIP giam tir 200 mL/L xudng 100 mL/L trong qué trinh tong hop vat liéu. Tuy nhién, khi giam
ndéng do TTIP giam tir 100 mL/L xudng 75 mL/L dién tich bé mit riéng cua vat liéu TiO, giam
tir 138 m%/g xudng 117 m?%/g. Két qua cho thiy ndng d6 TTIP trong qué trinh tdng hop vat liéu
100 mL/L tao ra vat liéu nano TiO, c6 dién tich bé mit cao. Nhu vay, vat liéu TiO,-100 c6
dudng kinh mao quan 16n hon vt liéu TiO, nén thuan loi hon trong qua trinh khuéch tan DMNP
dén cac mao quan trong qua trinh thay phén.

Phuong phidp UV-Vis DRS duoc sir dung dé xac dinh kha ning hap thu anh sang va ning
luong vung cdm (Eg) cua vat liéu nano TiO,. Trong Hinh 3A, cac mau TiO, thé hién su hap thu
tia cyc tim manh véi budc song cia canh hép thu khoang 400-450 nm. Nang lugng vung cAm
clia cac mau vat liéu nano TiO, c6 thé duge xac dinh bang cach sir dung phuong phap Kubelka —
Munk [4]. Trong Hinh 3B trinh bay ning luong ving cdm (Eg) cua vat liéu nano TiO,-200,
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TiO,-150, TiOz-ZLOO va TiO,-75 lan lugt 3,20 3,15; 3,05 va 3,06 eV. Nang lugng vung cAm cua
TiO; giam khi nong d6 TTIP giam, diéu nay co thé dugc giai thich boi sy giam kich thude hat
tinh the cua vat liéu TiO,.

$4800-NIHE 10.0kV 9.6mm x200k SE(M) 7/16/2021 200nm

Hinh 2. Anh SEM ciia cdc mau vit liéu nano TiOy:
(a) TiO,-200; (b) TiO,-150; (c)TiO,-100 va (d) TiO,-75.
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Hinh 3. (4) Gidan dé UV-Vis DRS va (B) biéu do tinh ning lwong ving cam
cua vat lieu nano TiO,.
3.2. Danh gia hoat tinh cia vt liéu nano TiO,
Hoat tinh quang xuc tac ctia cac mau vat liéu nano TiO, dugc danh gia thong qua qua trinh
phén huy DMNP. Két qua danh gia kha nang phan hity DMNP cua chat xuc tac nano TiO, dugc
trinh bay ¢ hinh 4.
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Hinh 4. Bé chuyén héa DMNP ciia vit liéu nano TiO.

Trong hinh 4 cho thay, vat liéu nano TiO, c6 hiéu qua xir Iy DMNP cao, dat trén 88% sau 120
phut phan tng. Cuy thé, hiéu qua xi ly DMNP cua cac mau Ti0,-200, Ti0,-150, TiO,-100 va
TiO,-75 dat 88,22; 91,23; 96,14 va 93,63%, tuong ing. Mau vat liéu TiO,-100 c6 hiéu qua xu ly
DMNP cao nhit (96,14%), diéu nay duoc giai thich boi vat liéu TiO,-100 c6 dién tich bé mit va
kich thudc mao quan 16n nhat, do d6 thuén loi cho qué trinh khuéch tan giita cac chat tham gia
phan tmg. Hon nira, vat liéu nano TiO,-100 c6 ning lugng ving cam thap nhat (bang 1), do d6
thudn lgi cho qua trinh hap thy 4nh sang nhin thay.
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Hinh 5. Anh hwong ciia nong dg dung dich dém N-ethyl morpholine (4) va ning heong dnh sing
(B) ciia chat xiic tac TiO,-100.

Nong d6 dung dich dém N-ethyl morpholine anh hudng truc tiép dén hiéu qua xir [y DMNP
va két qua duoc trinh bay trong hinh 5A. Trong hinh 5A, d6 chuyén héa DMNP ting tir 48,65-
96,14% sau 2 h phan tng khi nong d6 dung dich dém ting tir OM dén 0,45M. Két qua nay do céac
san pham cta qua trinh phan hity DMNP (thity phan va quang xuc tac) ¢ tinh axit bi trung hoa
boi dung dich dém N-ethyl morpholine [10]. Tuy nhién, d6 chuyén hoa DMNP giam dang ké khi
tang ndng do dung dich dém N-ethyl morpholine 1én 0,6 M. Anh hudng ctia qué trinh chiéu sang
dén hiéu qua xtr ly DMNP ddi véi chat xtc tac TiO,-100 ciing dugc nghién ciru (hinh 5B). Trong
bong tdi, miu TiO,-100 thyc hién qua trinh hap phu va thity phan dé loai b6 DMNP, do do6, do
chuyén hoa dat 75,34% sau 2h phan ung. Nguoc lai, trong didu kién chiéu sang, cac qua trinh
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hép phu, quang xtc tac va thuy phan DMNP dién ra dong thoi, do d6, hiéu suit phan tmg ting
dang ké (96,14%). Nhu véy, hiéu qua xtr ly DMNP cua chét xtic tac TiO, di dugc ting cuong
nhd qua trinh hip thy anh sang ting. Chat xuc tac TiO, (96,14%) xir 1y chat mo phong tac nhan
hoa hoc ¢6 hiéu qua phan hity nhanh hon mét s6 hé phan tmg nhu Zr(OH),/GO (98%, trong 120
phut) [15], GO-Fe30,/Bi,M00g (90%, trong 120 phut phan ung) [16].

100
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Hinh 6. D¢ bén ciia chdt xiic tac TiO»-100 sau 4 chu ky phdn iing.
Do 6n dinh cia miu TiO2-100 duge xac nhan bang cach 1p lai phan tmg loai bo DMNP trong
4 lan tai sinh xuc tac (hinh 6). Hi¢u suat loai bo DMNP khong thay doi khong dang ké sau 4 chu
ky phéan ung, cho thay hoat tinh quang xtc tac cia mau TiO,-100 la rat 6n dinh.
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Hinh 7. Phé LC-MC ciia DMNP trén chdt xiic tac quang TiO-100.

Ph6 LC-MS ctia mau TiO,-100 (hinh 7) cho thdy céc san phdm cua qua trinh xiic tac quang va
thuy phan DMNP bao gdm dimethyl phosphate (m/z: 125,23), metyl photphat (m/z: 108,50), 4-
nitrophenol (m/z: 137,83) va metyl 4-nitrophenyl photphat (m/z: 231,77). Két qua nay cho thiy
rang, sy phan hity DMNPs bang su két hop cta thity phan va xiic tic quang tao ra cic san pham
it doc¢ hai hon so véi thiy phan thong thudng trong moi truong nude [17].
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4. KET LUAN

Di tong hop thanh cong vat liéu nano TiO, bang phuong phap sol-gel vi nong do TTIP khac
nhau. Vit liéu nano TiO, dugc tong hop trong diéu kién diéu kién t6i wu nhu sau: nong do
Titanium(IV) isopropoxide trong isopropyl alcohol 1a 100 mL/L, pH =8 va thoi gian gia hoa sol
& nhiét o phong trong 4 h. Vat lidu TiO; c6 dién tich bé mit cao (139 m%/g) va kich thudc hat
khoang 10-20 nm. Vat liéu nano TiO; c6 hiéu qua loai bo DMNP cao, dat 96,14% sau 120 phut
phan tng chiéu xa anh sang. Nong d6 dung dich dém N-ethyl morpholine va nang lugng anh
sang c6 anh hudng truc tlep dén kha ning phan huay DMNP cua vat liéu TiO,. N-ethyl
morpholine hoat dong nhu chat trung hoa cac san pham c6 tinh axit tao ra trong qua trinh phan
huy DMNP dé tang toc phan tng. Trong khi d6, anh sang gitp kich thich su hinh thanh cac dién
tir va cac gbc tham gia phan tng nhu h*, "OH, "O,". Nhu vdy, vat liéu nano TiO, c6 kha nang xtr
ly tAc nhan gay doc than kinh.

TAI LIEU THAM KHAO

[1]. C. Shen, Z. Mao, H. Xu, L. Zhang, Y. Zhong, B. Wang, X. Feng, C. an Tao, X. Sui, "Catalytic MOF-
loaded cellulose sponge for rapid degradation of chemical warfare agents simulant”, Carbohydrate
Polymers. 213, 184-191, (2019).

[2]. J. Zhao, D.T. Lee, R.W. Yaga, M.G. Hall, H.F. Barton, I.R. Woodward, C.J. Oldham, H.J. Walls,
G.W. Peterson, G.N. Parsons, "Ultra-Fast Degradation of Chemical Warfare Agents Using MOF-
Nanofiber Kebabs", Angewandte Chemie - International Edition. 55,13224-13228, (2016).

[3]. X.N. Pham, M.B. Nguyen, H.S. Ngo, H. V. Doan, "Highly efficient photocatalytic oxidative
desulfurization of dibenzothiophene with sunlight irradiation using green catalyst of Ag@AgBr/Al-
SBA-15 derived from natural halloysite”, Journal of Industrial and Engineering Chemistry. 90, 358—
370, (2020).

[4]. M.B. Nguyen, G.H. Le, T. Duy, Q.K. Nguyen, T. Trang, T. Pham, T. Lee, T.A. Vu, "Bimetallic Ag-
Zn-BTC/GO composite as highly efficient photocatalyst in the photocatalytic degradation of reactive
yellow 145 dye in water", Journal of Hazardous Materials. 420, 126560, (2021).

[5]. S. Nakade, Y. Saito, W. Kubo, T. Kitamura, Y. Wada, S. "Yanagida, Influence of TiO, nanoparticle
size on electron diffusion and recombination in dye-sensitized TiO, solar cells", Journal of Physical
Chemistry B. 107, 8607-8611, (2003).

[6]. W. Wong, H.Y. Wong, A.B.M. Badruzzaman, H.H. Goh, M. Zaman, "Recent advances in
exploitation of nanomaterial for arsenic removal from water: A review", Nanotechnology. 28 (2017).

[7]. T.H. Nguyen, A.T. Vu, V.H. Dang, J.C.S. Wu, M.T. Le, "Photocatalytic Degradation of Phenol and
Methyl Orange with Titania-Based Photocatalysts Synthesized by Various Methods in Comparison
with ZnO-Graphene Oxide Composite", Topics in Catalysis. 63, 1215-1226, (2020).

[8]. M.M. Ali, M.J. Haque, M.H. Kabir, M.A. Kaiyum, M.S. Rahman, "Nano synthesis of ZnO-TiO,
composites by sol-gel method and evaluation of their antibacterial, optical and photocatalytic
activities", Results in Materials. 11, 100199, (2021).

[9]. J.E. Mondloch, M.J. Katz, W.C. Isley, P. Ghosh, P. Liao, W. Bury, G.W. Wagner, M.G. Hall, J.B.
Decoste, G.W. Peterson, R.Q. Snurr, C.J. Cramer, J.T. Hupp, O.K. Farha, "Destruction of chemical
warfare agents using metal-organic frameworks", Nature Materials. 14, 512-516, (2015).

[10]. L. Song, T. Zhao, D. Yang, X. Wang, X. Hao, Y. Liu, S. Zhang, Z.Z. Yu, "Photothermal
graphene/UiO-66-NH2 fabrics for ultrafast catalytic degradation of chemical warfare agent
simulants”, Journal of Hazardous Materials. 393, 122332, (2020).

[11]. S. Pareek, J.K. Quamara, "Dielectric and optical properties of graphitic carbon nitride—titanium
dioxide nanocomposite with enhanced charge seperation”, Journal of Materials Science. 53, 604—
612, (2018).

[12]. Y. Wu, T. Liu, J. Yuan, C. Liu, P. Wu, J. Lu, X. Wang, "The preparation and study of multilayer
structured SiO,-TiO, film: the effects of photonic crystals on enhanced photocatalytic properties"”,
Journal of Materials Science. 55, 11095-11105, (2020).

[13]. D.K. Muthee, B.F. Dejene, "The effect of tetra isopropyl orthotitanate (TIP) concentration on
structural, and luminescence properties of titanium dioxide nanoparticles prepared by sol-gel

48 B. T.Thanh, ..., N. B. Manh, “Tong hop vit liéu nano TiO, ... chit dpc thin kinh DMNP.”



Nghién ctru khoa hoc cong nghé

method", Materials Science in Semiconductor Processing. 106, 104783, (2020).

[14]. M.D. Donohue, G.L. Aranovich, "Classification of Gibbs adsorption isotherms"”, Advances in
Colloid and Interface Science. 7677, 137-152, (1998).

[15]. H. Environments, "Zr (OH),/GO Nanocomposite for the Degradation of Nerve Agent Soman ( GD )"
in High-Humidity Environments, Materials (Basel). 13, 2954, (2020).

[16]. P. Nasiripur, M. Zangiabadi, M.H. Baghersad, "Visible light photocatalytic degradation of methyl
parathion as chemical warfare agents simulant via GO-Fe;0,/Bi,MoQOg nanocomposite™, Journal of
Molecular Structure. 1243, 130875, (2021).

[17]. D. Van Le, M.B. Nguyen, P.T. Dang, T. Lee, T.D. Nguyen, "Synthesis of a UiO-66/g-C3N, composite
using terephthalic acid obtained from waste plastic for the photocatalytic degradation of the
chemical warfare agent simulant, methyl paraoxon", RSC Advances. 12, 22367-22376, (2022).

ABSTRACT

Synthesis of TiO, nanomaterials applied for the degradation
of nerve agent simulants DMNP

TiO, nanomaterials were successfully synthesized by sol gel method. The structural
properties of the synthesized TiO, nanomaterials were determined by X-ray difraction
(XRD), Scanning electron microscopy (SEM), N, adsorption—desorption and UV-Vis DRS
methods. TiO, nanoparticle size of 20-30 nm, specific surface area of 139 m®.g™* and band
gap energy of 3.06-3.2 eV. The TiO, nanomaterials were used to degrade the chemical
warfare agent dimethyl 4-nitrophenyl phosphate (DMNP). Research results on application
of TiO, nanomaterials as a photocatalyst for DMMP decomposition, obtained a
conversion efficiency of 96.14% after 120 minutes of reaction and the catalyst maintains
the DMMP conversion efficiency > 90% after 4 reaction cycles. The TiO, photocatalyst
performs three processes such as adsorption, hydrolysis and photocatalysis
simultaneously, so the DMNP treatment efficiency is significantly improved.

Keywords: Nano TiO,; DMNP; Chemical warfare agent simulants; Photocatalytic.
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