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ABSTRACT

Nanoflower MoS,, nanowire TiO>(NNW) and 3D MoS,/TiO, nano-
heterostructure have been synthesized successfully by simple typical
hydrothermal reaction method followed by 200°C calcination under an
argon atmosphere. The prepared samples are characterized in detail by
XRD, FESEM, UV-vis DRS, EDX and BET. The results suggest that the
TiO> NNW is successfully coupled with MoS; to form the heterojunction
nanostructure. The hybrid heterostructures can effectively utilize visible-
light and solar energy to degrade 2,4-dichlorophenoxyacetic acid (2,4-
D). The degradation rate of 2,4-D is as high as 99%. The improved
photocatalytic activity owes to the decreased band-gap and the
heterosurface properties of MoS,/TiO;, promoting the electron-hole
pairs separation and absorption capacity to visible light. This work
presents a facile approach for fabricating the MoSy/TiO:
heterostructures for efficient photocatalytic 2,4-D solution, which will
facilitate the development of designing photo catalysts applied in
environment and energy.

Gidi thiéu chung

trong dét ndng nghiép [4], hoac thai bo khong dung
céch [5], dan dén ton du rong rai trong mai trudng [6).
Tiép xUc vd&i hda chat nay da dugc ching minh la co

Axit 2,4-dichlorophenoxyacetic (2,4-D) la m&t loai
thudc diét co axit phenoxy. 2,4-D va mudi clia nd ciling
nhu cac este, 1a nhiting chat diét ¢6 hiéu qud, co tinh
chon loc cao [1] va chét diéu hoa sinh trudng thuc vat
[2]. Bugc dang ky lan dau tién vao nam 1947, 2,4-D
dén nay van la mot trong nhitng chét diét co dugc sur
dung nhiéu nhét trén thé gidi [3]. Tuy nhién, 2,4-D ¢6
thé xdm nhép vao cac vung nudc sau khi st dung

hai cho sic khde cla cd ngudi va dong vat [7]. Su
phan huy 2,4-D trong nudc rat cham, vai thai gian ban
hly khodng 6 dén han 170 ngay trong cac tinh hudng
khac nhau [8,9]. Do d¢, viéc loai bd hda chét nay khoi
nudc la can thiét. Cho dén nay, nhiéu phuang phép
loai bod 2,4-D, vi du, hdp phu [10], phan hdy sinh hoc
[11], clng nhu phan hly quang xUc téac [12,13] da dugc
nghién cu trong nhiéu cong bé trude day. Trong s6
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cac phuang phap nay, xuc tac quang dugc cho la phu
hop vai nhu cau pha hiy toan bé céu tric héa hoc cla
2,4-D, gia thanh khong cao va kha nang tiép can tét
gitia chét can xtr ly véi chat xdc va nguon sang.

TiO, dugc biét nhu mot chat ban dan sén co, than
thién maéi trudng nhung do khodng cach vung cém
réng va sy tai t6 hop cla cdp electron - 16 tréng
quang sinh lam han ché kha nang dng dung thuc té
clia nd. Nhitng ¢d gang nham cai thién nhitng han ché
nay la pha tap céc kim loai/a kim hoac két hgp vdi cac
chat ban dan c6 nang lugng ving cdm hep dé cé thé
lam gidm nang lugng bandgap, tU d6 md réng dai
phé hép thu anh séang sang vung kha kién.

La mot hop chét cha kim loai chuyén tiép cd cau tric
2D, molypden disufide (MoS,) d& dudc t8ng hap véi
nhiéu cdu trdc nano khac nhau, nhu hat nano, day
nano, hoa nano, mang Mong, Mesopores va quantum
dots (QDs). Gan day, hé véat liéu trén cd s& MoS; d& trd
thanh hé chét xtc tac quang day hdfa hen cho qué
trinh tach nudc dé téng hop H. vi hiéu sudt xuc tac
tuyét vai ctia nd [14].

Bai bao nay trinh bay mét phuang phép don gidn va
hiéu qua dé téng hap hé chat ban dan ciu trdc dj thé
MoS,/TiO,. Hoat tinh quang xUc tac vugt trdi trong
viing anh sang nhin thdy clia cac mau t8ng hap dugc
chiing minh qua qua trinh phan hty 2,4-D. Hiéu Ung
hiép trg xUc tac dugc gidi thich la do tac dung cla
nano MoS, vai nang lugng ving cdm hep trong cau
tric di thé lam gidm khoang cach vung cdm cua TiO;
va han ché sy tai t6 hap cla cdp electron va 16 tréng
quang sinh.

Thyc nghiém va phuang phap nghién ctu

Héa chat

Titanium dioxide P25, natri hydroxit (NaOH), axit
clohydric (HC), ammomium heptamolybdate
((NH4)sM07024.  4H,0), citric acid monohydrate
(CeHgO7.H,0) va thioure (CH4N,S), t4t déu cla hang
Aladdin, Trung Quéc.

T6ng hop cdc ddy nano TiO> (TiO, NNW)

Day nano TiO, dudc téng hap theo qui trinh dugc mé
ta trong [15]: 0,1g bét TiO, P25 dugc dua vao 20 mL
dung dich NaOH 10 M va khudy tu trong 15 phut &
nhiét d6 phong. Sau do6 hdn hop dugc thiy nhiét &
150°C trong 12 gi¢. Chét ran thu dugc dugc rira bang
nudc cat dén pH = 7, sau doé dugc ngdm trong HC|

0,M trong 10 gid. Cudi clng chat ran dugc rira nhiéu
lan bang nudc cét, sdy va nung & 500°C trong 3 gid.
San pham déy nano TiO, dugc ky hiéu TIO.NNW.

T6ng hop hé cdu tric dj thé MoS; /TiO

0,35g ammonium heptamolybdate, lugng nhd citri
acid va 0,35 g thioure dugc hoa tan trong 50 mL nudc.
1g bét day nano TiO, dugc thém vao dung dich trén va
khudy, danh siéu am dé tao huyén phu. Hon hop sau
dé dugc chuyén vao autoclave, thiy nhiét & 200°C
trong 22 gid. Chét ran sau khi ly tdm va sdy kho &
70°C trong 12 gi¢ s& thu dugc MoS,/TiO,. BE so sanh,
nano MoS; dugc téng hgp trong cung diéu kién nhung
khéng co thém TiO, NNW.

Cac dac trung vat liéu: Cau truc tinh thé dugc danh gia
qua gian doé nhiéu xa tia X(XRD) dudc thyc hién trén
may do nhiéu xa Bruker D 8 Advance v&i ngudn buec xa
Cu K (= 0,15418 nm). Hinh théi hoc bé m&t dugc quan
sat bang kinh hién vi dién tir quét phat xa trudng (FE-
SEM, Hitachi $-4800). Phé phan xa khuéch tan UV — vis
(DRS) dugc thuc hién trén may quang phS TU-1800
trong pham vi 200-800 nm. B¢ tinh khiét cla pha
dugc phén tich qua phd hong ngoai st dung may
quang phé héng ngoai bién déi Fourier (FTIR) vdi dai
quang ph& 400-4000 cm™ trén may Shimadzu Prestige
21. Thanh phan cac nguyén t6 hda hoc trong mau
dugc xac dinh nhd phé tan séc nang lugng EDX trén
thiét bj JEOL SEM-6510LV. Tinh chdt x&p cla bé mat
dugc danh gia thong qua phép do hdp phu va khi
hdp phu N, & 77K trén méy Tri-Start-3000
Micromeritics. Phé huynh quang dugc do trén méay FL
8500 Perkinelmer.

Hoat tinh quang xUc tac cla cac mau t8ng hop dugc
danh gia qua su phan huy 2,4-D trong dung dich. Ben
Xenon cong sudt 250W dugc st dung lam ngudn sang
mod phong anh séng mat trai dugc ¢6 dinh cach dung
dich phan Ung 30 cm. Trong méi thi nghiém 10 mg
mau chét dugc phan tan trong 50 mL dung dich 2,4-D
(ndbng dé tuy thudc muc dich cda tung thi nghiém).
Trudc khi dugc chiéu xa tat ca cac mau thir nghiém
déu dugc khudy trong béng t8i 30 phut dé dat dugc
can bang hap phu-giai hdp phu gitta 2,4-D va cac chat
xUc tac quang. Nong dé 2,4-D dugc theo déi nhu mét
ham cua thdi gian phan Ung va dugc phan tich trén
thiét bi HPLC Model HP-1100 cla hang Agilent My vdi
cac thong s6 ky thudt: cot phan tich SB-C18 (4,5x150
mm, 5 um); Pha dong: ACN:H,O:axit axetic = 50:49:1
(V:V:V); Budc song: A = 280 nm; Nhiét do cot: 30 °C;
T8¢ d6 dong: TmL/phut; va Thé tich vong bom mau: 20
uL; thai gian luu cla 2,4-D la 4,966 pht.
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Két qua va thao luan
TiO2 nanowire (TiO2 NNW)

Hinh 1a valb trinh bay k&t qua anh FESEM lan luct cla
TiO, P25 va TiO; sau bién tinh. Co thé thay TiO, P25
(hinh 1a) c& céu truc dang hat, kha déng déu véi kich
thudc hat trung binh khodng 30 nm. Sau khi bién tinh,
hinh thai hoc clia bé mat co thay déi ré rét: tir cau tric
dang cau sang dang sdi, rong khoang 100-200nm va
dé dai trung binh khodng vai micromet. Khéng thay su
ton tai cla cac hat cadu (dang khdi) trong dnh FESEM
clia TiO2 NNW chiing té c8u tric x6p vdi kich thudc sai
nhd dan dén dién tich bé mat riéng cao cua TiO, co
thé dat dugc bang phucong phép thly nhiét trong
NaOH.

SEM MAG: 50.00 kx  Det: SE Detector
SEM HV: 15.00 kv WD: 13.8660 mm 500 nm

a)

VEGAWTESCAN
-l

IMS-NKL 5.0kV 5.1mm x80.0k SE(M)

b)
Hinh 1: Anh SEM cua TiO. thucong mai P25 (a) va TiO;
NNW(b)

Pudng dang nhiét hap phu va khit hdp phu N, cla
TiO, c6 dang thudc kiéu V theo phan loai clia IUPAC,
dac trung cho vat liéu mao quan trung binh khéng co
vi mao quan [16]. Khi dugc bién tinh, TiO, NNW c6 cai
thién dang ké vé dé xGp clia bé mat: dién tich bé mat
riéng dat 339 m?/g (so vdi 56 m?/g cla TiO, P25) vdi
t8ng thé tich khe réng 1én t¢i 1,3326 cm?® g7,
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Hinh 2: Buding dang nhiét hap phu va khir hap phu N
cla TiO; P25 va TiO, NNW

MoS> nanoflower

Anh FESEM vd&i do phong dai khac nhau (Hinh 3 (a) va
3 (b)) cho thdy cac nanoflower hinh cdu déu dan, khéa
ddng nhat vé ca hinh thai va sy phan bé kich thuse. O
dod phoéng dai cao (hinh 2b) cho thdy do day cla mdi
canh hoa khodng 20 nm. Theo Lin Ling va cac cong su
[17], c8u tric nanoflower thé hién hinh thai 3D vd&i cau
triic ma& cudi gibng hinh béng hoa cung cdp mét bé
mat dac biét I6n . Cau trdc md hinh hoa nay hy vong
s& tao ca ché xUc tac hiéu qua hon do cé nhiéu bé méat
giao dién gilp su khuéch tan, ti€p xic cla cac chat dé
dang.

Hinh 3: Anh FESEM clia MoS; nanoflower & thang pm
(a) va thang nm (b)

https://doi.org/10.51316/jca.2021.059
115


http://doi.org/10.51316/jca.2020.059

Vietnam Journal of Catalysis and Adsorption, 10 — issue 3 (2021) 113-120

Nhiéu xa tia X (XRD) dang bét dugc thyc hién dé phan
tich c&u trdc tinh thé clia nano MoS: (hinh 4). Gian do
XRD trén hinh 4 xuét hién cac pic tai 26 = 14°; 33°; 38°
va 47° tuong Ung v&i mat phang tinh thé (002),
(101), (104), (107) dac trung cho cdu tric hexagonal
MoS; (a = b = 0,3167 nm, ¢ = 1,8804, JCPDS No. 37-
1492) .
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intensity (cps)
3
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Hinh 4: Gian do XRD cla nanoflower MoS,, va
MOSZ/Ti02

Phan tich két qud EDX (bédng 1) cho thdy MoS;
nanoflower téng hap tinh khiét thanh phan nguyén t§
chdi yéu la Mo va S. M6t lugng nho oxygen cé thé la su
hinh thanh MoOjs trong qué trinh t8ng hop [18]

PhS FT-IR cla nanoflower MoS, dugc trinh bay trén
hinh 5 . Dai band & 510 cm™ ' dac trung cho lién két
Mo-S, va & 1145 cm~ " déc trung cho lién két S-S [19].
Dai hap thu t&r 1100 cm™ dén 1650 cm~ ' dugc coi la dao
déng ubn cua lién két O-H nhdém hydroxyl.

342943
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3429,43
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Hinh 5: PhS FT-IR clia nanoflower MoS;, TiO» NNW va
MOSz/TiOZ

Hé cdu trdc di thé MoS/TiO;

Hé cu tric di thé MoS,/TiO, dugc téng hop vdi ti 1é
mol clia Mo: Ti = 1:5,8. Ti & nay dugc chon dua theo
tai liéu [20] dugc cho la phu hgp dé tao hé dj thé c6
hiéu Ung hiép trg hap thu quang vugt tréi. Thanh phan

héa hoc thuc cla hé vat liéu dugc xac dinh bang

phuong phép EDX. K&t qua dugc trinh bay trén bang 1.

Bang T: Két qua phan tich thanh phén nguyén t6 chinh
trong mau MoS; va MoS; /TiO>

Tén % khéi lugng

M cTo 1 [Mo| s | % [ Tile
mol
(Mo:Ti)

MoS, | 28,01 | 7,97 - 140,55|22,59| 100 -

C 728 138,71134,88| 13,11 | 5,15 | 100 | 15,3

C6 thé thdy mau thu dugc kha tinh khiét, khong bi 1an
tap chét.

Gidn do XRD cla MoS,/TiOz (hinh 4) déu xudt hién cac
pic ddc trung riéng cho pha tinh thé tetragonal TiO;
dang anatase dién hinh (a = b = 0,3804 nm, ¢ = 0,9510
nm JCPDS # 21-1272), tuong Ung vdi cac mat tinh thé
(101), (004), (200), (211), (105), (204),tai
20 = 259 379 48° 54°; 55°; 62°) va cac pic dac trung
cho pha tinh thé cliia MoS; dang hexagonal (luc giac)
(JCPDS # 37-1492) tuong Ung vdi cac mat tinh thé
(002), (101), (104), (107), (tai 26 = 14°; 33°;
38° va 47°). Nhu vay, k&t qua XRD xac nhan sy ton tai
hai pha tinh thé nhung cau tric tinh thé cha yéu la cta
TiO, anatase, cac pic dac trung cho tinh thé MoS; xuét
hién yéu cu thé cudng dé cla dinh nhiéu xa tai 14°
tuong Ung véi mat {002) clia MoS; trong MoSy/ TiO:
yéu han so vdi trong MoS; nguyén chét. Binh nhiéu
xa tai 14° tudng Ung vai mat tinh thé (002) dac trung
cho cdu tric I8p sandwich S-Mo-S clia MoSs. Su vang
mat clia pic nay déng nghia vdi su phat trién tinh thé
doc theo truc ¢ bi han ché. Biéu nay c6 thé la do cac
c&u trdc nano TiO; ndi tai ngan can su hinh thanh
nanoflower MoS, ma uu tién hinh thanh cau tric nano
vai 16p [20].

K&t qua XDR cho théy t6 hgp di thé MoS,/TiO, cb cau
tric 3D vdi nhiing lién két Ti-O-Mo. Sy ton tai ving
lién két di thé nay (heterojunction) cé thé s& la nguyén
nhan tao nhiing khac biét vé dé hép thu quang cla hé
vat liéu so vdi ting hgp phan riéng ré.

Ph& IR clia TIO;NNW (hinh 5) chi ra mét pic khoang
3500 cm™ d&c trung cho dao déng kéo dan déi xing
cling nhu bt déi xdng cla nhém hydroxyl (Ti-OH
hodc/va cla nudc hdp phu), pic tai 1630,87 cm™ dac
trung cho dao déng uén cla lién két O-H cla nudc
hdp phu va pic tai 490 cm™ dac trung cho dao déng
cla Ti-O-Ti trong mang tinh thé TiO, anatase. Khi tao
composite MoS; /TiO, cac pic dac trung cho cac dao
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déng cla cac nhém chic cla ting hgp phan (MoS,,
TiO> NNW) vé cd ban khong mét di, nhung vi tri cla
cac pic co dich chuyén déi chdt phan anh sy tuong tac
clia cac hgp phén tao nén composite. Vi du pic dac
trung cho dao déng cua lién két Mo-S va pic dac trung
cho dao dong cua Ti-O-Ti ¢6 su xen phd 1an nhau
thanh 1 pic tu 16n tai 528 cm™'.Su dich chuyén nhe cla
dai 1145 cm™ (trong MoS;) vé 1140 c¢cm™ (trong
MoS,/TiO>) ¢ thé la do su hinh thanh nhiing tinh thé
MoS; kich thudc nhé hon khi két hap vdi TiO,.

Anh FESEM clia MoS,/TiO: dudc trinh bay trén hinh 6.
0 thang um (hinh 6a) cho thay nhitng cum tinh thé c6
dang gan cau, kich thudc kha dong déu gidng hinh cac
béng hoa ma xen k& gilta cac phién méng (canh hoa)
la TiO2 nanowire.

\\

IMS-NKL 5.0kV 4.8mm x100k SE(M)
b)
Hinh 6. Anh FESEM clia MoS,/TiO, & cac do phéng dai
khac nhau

& dé phéng dai cao hon (thang nm, hinh 6b) c6 thé
thédy ré hon céc tinh thé TiO, NNW ndm phén tan xen
ké gilia cac cac mang mong MoS; .

Két qua FESEM cling cho thay su cédu trdc lai bé mat
cla MoS; khi tao composite vdi TiO,. FESEM, cung vdi
XRD va FT-IR, minh chiing rang cau tric dj thé MoS;
/TiO, dugc hinh thanh trong qué trinh thay nhiét.

Khd ndng hdp thu quang va ddc tinh tdi t6 hop cta
electron va 8 tréng quang sinh cta nanoflower MoS;,
TIO2NNW va t6 hgp di thé MoSx/TiO;

Pé giai thich hoat tinh quang hda, cac mau t8ng hap
dugc phan tich bang phd phan xa khuéch tan UV — vis
(DRS) va phé photoluminescence. Phé phan xa khuéch
tan clia ba mau vt liéu nanoflower MoSs, TIO:NNW va
MoS,/TiO, dugc ghi & nhiét d6 phong trong vung UV
va vung vis (budc song 200-800 nm), dugc trinh bay
trén hinh 7. TiO, P25 cling dugc xac dinh UV-vis dé so
sanh.

Abs.

(1) : TiO, P25

(2): TiO, NNW

(3): nanoflower MoS,
(4): MoS,/TiO,

% (nm)

Hinh 7: Phd UV-Vis (DRS) cla TiO> NNW, nanoflower
MoS, ,MoS,/TiO;, va TiO,P25

Phan tich hinh 7 cho thdy phS cla TiO, NNW c6 bd
hap thu & khodng 390 nm trong khi nanoflower MoS:
thé hién kha nang hdp thu anh sang kha kién. Bang
cht'y, khad ndng hap thu &nh séng trong vung kha kién
clia TiO; dugc tang cudng dang ké sau khi két hop vdi
MOSz.

Po réng vung cdm (bandgap) cla ba mau xic tac
dudc xac dinh bang phuong trinh Tauc st dung cac dir
liéu hap thu quang gan ba hap thu [21]

(ah9)*? = A(h9 — E,)

(1): TiD, P25
2y TiO, NNW

(31 nanoflower MoS,
(4): MoSy/TiO;

em) 1)

(ahw) 0 eV

hv(eV)

Hinh 8: Tauc plot clia céc mau vat liéu
V& sy phu thuéce cia (@h)? vao hv (Hinh 8). Giao
diém clia dudng tiép tuyén vdi truc hoanh cho cac gia
tri néng lugng clia ving cam tudng Ung. Két qua dugc
trinh bay trén bang 2.
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Bang 2: Gia tri nang lugng viing cdm cla cac hé vat
lieu TiO2 NNW, nanoflower MoS; va MoS,/TiO;

Vat liéu Nang lugng vung cdm (eV)
TiO, P25 3,2
TiO; 3,09
MoS; 1,8
MoSz/TiO; 2.4

Nanoflower MoS; c6 Eq dugc xac dinh bang 1,8 eV, kha
gan vai nhitng céng b trudc day [22]. TiO, NNW co
b hép thu khodng 390 nm tuang Uing vdi nang lugng
vling cdm xac dinh bang phucng phap Kubelkae-Munk
la 3.09 eV. Khi tao compozite v&i MoS,, bG hdp thu co
su dich chuyén vé phia budc séng dai hon (chuyén
dich dd), khoadng 420 nm tucong Ung vd&i nang lugng
vling cam cua vat liéu nay la 2,4eV.

Hinh 9 13 ph& phat quang & nhiét dé phong ctia 2 mau
vat lieu TiO> NNW va MoS,/TiOs.

Intensity (a.u)

Wavelength (nm)

Hinh 9: Phé PL ctia TiO, NNW va t6 hop di thé
MoS,/TiO;

Hinh anh phé phat quang cho thdy TiO, NNW co
cuong dé phéat xa manh han nhiéu MoSy/TiO,, tic la
SU tai t8 hgp cap electron va 16 tréng quang sinh cla
MoS,/TiO, bi han ché.

Hoat tinh quang xuc tdc cta cdc mdu téng hgp d6i voi
qud trinh phan hay 2,4-D

Do phdn hay 24-D trén cdc hé vat liéu TiO> NNW,
nanoflower MoS; va t6 hgp di thé MoSz/TiO:

Thi nghiém quang hoéa dugc tién hanh nhu da mo ta
trong phén thuc nghiém vd&i ndng dé 2,4-D 1a 69 mg
L. Phé HPLC clia dung dich 2,4-D dugc ghi trong 25

phut, khbng phat hién dugc pic nao khac ngoai pic ddc
trung cho 2,4-D.

Két qua khdo sat dugc trinh bay trén hinh 10. Co thé
théy cac vat liéu déu thé hién kha nang hép thu quang
trong viing anh sang kha kién. Vai hai mau riéng biét
nanoflower MoS; va TiO, NNW hiéu suét phan hdy chi
dat dudi 90% (85% trén mau TiO, NNW va 89% trén
nanoflower MoS;). Viéc tao nén t& hop ghép
nanoflower MoS,-TiO, NNW vdi bé mat di thé co kha
nang luan chuyén electron va 16 tréng quang sinh gidp
vUa lam gidm bandgap, vira gidm dugc su téi t& hop
electron-16 tréng dan dén cai thién hoat tinh quang
hoa. Hiéu sudt phan hay 2,4-D trén hé xdc tac nay dat
t&i trén 99%.

—=— MoS,
—e—TiO,
—4A— MoS2/Ti02

0 20 40 60 ol gSIOan (p;z(l)) 120 140 160

Hinh 10: Sy gidm néng do clia dung dich 2,4-D theo
thdi gian trén cac hé chat xdc tac TiO, NNW,
nanoflower MoS; va hé composite MoS,/TiO;

Bong hoc phdn (ng chuyén hoéa 2.4-D trén vat lieu
TiO> NNW, MoS> nanoflower va composite MoSz/TiO:

3

25 = —— $2/TiO2 (3)
y =0,0164x.R* = 0.8788 (M0S2/Ti02)
y =0,0136x,R*=0,9401 (MoS2)

2 y=00123x.R*=09762(TiO2)

Ln (C/C)
\

—» (1): TiO, NNW
L (2): nanoflower MoS,
(3): MoS,/TiO,

V] 20 a0 60 80 100 120 140 160
thoi gian (phut)

Hinh 11: Su phu thudc gié tri In (Co/C) vao thdi gian
theo mo hinh Langmuir-Hinshelwood cla TiO, NNW,
nanoflower MoS; va MoS,/TiO; (Co (2,4-D) = 69 mg L°

', khéi lugng xdc tac =10mg)

dugc trinh bay trén hinh 11. Vi dudng biéu dién cla
In(Co/Cy) theo thai gian 1a mét dudng thang qua gdc
toa do véi hé s tuong quan khé I16n nén co thé néi
phan Ung phan hay 2,4-D trén cac hé xuc tac nghién
clu trong diéu kién khdo sét tuan theo phuong trinh
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déng hoc bac 1vdi cac hang sé téc do phan Ung dugc
trinh bay trén bang 3. Dé thay rdng hang s6 téc do
phan hiy 2,4-D trén MoSy/TiO; I6n haon trén
TIO:NNW va nanoflower MoS,. Hiéu Ung hiép trg xdc
tac nay dugc giai thich 1a do cdu trdc di thé cla hé
MoS,/TiO, va chinh su ton tai cla cac bé mat dj thé
gitfa nanoMoS; va TiO, da lam tang kha nang hép thu
guang trong vung anh sang nhin thdy clta TiO, déng
thdi ngan can qua trinh tai t6 hgp electron-16 tréng
quang sinh.

Bang 3: Gia tri hang s& téc do phan hiy 2,4-D trén cac
vat lieu TiO> NNW, nanoflower MoS; va MoS,/TiO>

Hé xuic tac TiO, | nanoflower | MoS,/TiO;
NNW MoS;
Hang s6 téc do 0,0123 0,0136 0,0164
phan Ung k(ph™
Hé s6 tuang quan | 0,9762 0,9401 0,8788
RZ

Anh hudng cia ndng do chdt 24-D dén kha ndng
quang héa cua vit liéu MoS>-TiO,

Anh hudng clia ndng do chat phan tng 2,4-D dugc
khdo sat bang thuc hién phan Ung quang hoa phan
hly 2,4-D vd&i ba ndng dé dau khac nhau (69 mg L,
90 mg L™ va 113mg/L) trén xuc tac MoS,/TiO,. Cac diéu
kién tién hanh phan Ung khéac dugc gitt nguyén. Két
quéd phan hly 2,4-D dugc trinh bay trén hinh 12.

0,12 -

—=— 0,069 mg/L
—e— 0,09 mg/L
—4— 0,113 mg/L

0,10

0,08

= 0,06
=
o

0,04

0,02

0,00

T T T Wl T
0 20 40 60 80 100 120 140 160
thoi gian (phut)

Hinh 12: Su bién d6i ndng dé dung dich 2,4-D theo
thai gian vd&i cac ndng dé dau khac nhau: 69mg L,
90mg L™, 113mg L trén hé xdc tac quang MoS,/TiO.

Két qua hinh 12 cho thay cling sé& cé mdt gidi han vé
ndng dé chat phan Uing ma tu dé hoat tinh quang hoa
cla vét liéu gidm. Trong khi khd néng phan hay 2,4-D
trén MoS,/TiO, dat hiéu suédt 98% vdi ndbng dé 69 mg
L™ va ndng doé 90 mg L thi t6c d6 phan hay 2,4-D

cham dan va hiéu suat x ly tai 120 phdt mdi chi dat
48% néu ndng do dung dich 2,4-D 1a 113 mg L™

K&t luadn

Bang phuong phép thiy nhiét d& téng hop thanh cong
MoS, nanoflower, bién tinh TiO, P25 thanh TiO, c6
dang nanowire va hé cdu tric di thé MoS,/TiO, Thanh
phan hoa hoc, dac tinh quang hoc, hinh théi, cau tric
tinh chét bé mat cla cac hé chét xtc tac quang téng
hop dugc dac trung bang cac phuong phap hoéa ly
phu hgp nhu UV-vis (DRS),BET, FE SEM, XRD va FT-IR.
Nhing phucong phap dac trung d& chiing minh sy hinh
thanh cdu truc di thé clia hé vat liéu composite
MoS,/TiO,. Hoat tinh quang hda vugt tréi cla cac hé
vat liéu dugc minh chiing qua su phan hiy quang xdc
tac cta 2,4-D trong khodng néng dé 70 -120 mg L™
bang dén mdé phong anh sang mat trai. Téc do phan
hiy clia 2,4-D c6 thé dat trén 98% trong 120 phut khi
ty 1& mol clia molypden (Mo) trén titanium (Ti) la 1: 5,8
va nong doé khéi lugng clia chét xdc tac quang la 200
mg L. Hoat tinh quang xUc tac tdng cudng cua hé
composite MoS,/TiO; dugc cho la do su hinh thanh
cdu trac di thé 18i-vo (core-shell heterojunction
structure) co thé Uc ché hiéu qué su téi t6 hap clia cac
cap electron-16 tréng quang sinh. Sy vugt tréi vé kha
nang phan hly quang xdc tac 2,4-D la mot két qua
khd quan so vd&i cac hé vat liéu xtc tac khac da dugc
cong bé [23-25].

Nghién cru nay cung cép mét cach ti€p can thuc té dé
o thé t6ng hap chét xdc tac quang cé khad nang hoat
déng trong ving anh sang nhin thay va x{ ly cac chat
gay 6 nhiém & ndng do thap.
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Nghién cu nay dudc tai trd bdi B6 Khoa Hoc va Cong
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