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SUMMARY

PREPARATION OF THE PAINTABLE PHOTOCATALYST
AND INVESTIGATION INTO REAL CONDITIONS
IN 2,4-D DEGRADATION IN WATER

Paintable TiO2 photocatalyst was prepared by using inorganic binder. The product have

good properties (SEM, and other physical methods). In this research, the support material

were assessed by 2,4-D degradation reaction in aqueous. This report also showed the suitable

photocatalyst layer on support materials is two layer and the effect of aeration on

enhancement of reaction rate is the pollutant diffusion go into and go out the surface of

catalyst only.

Keywords. support materials, paintable photocatalyst, diffusion, water treatment.

1. MO PAU

Ngay nay, cong nghé va vat liéu nano da
dugc tng dung dé ché tao ra nhiéu loai vat
liéu méi c6 tinh nang dac biét nhu nano
composite, tng dung trong cong nghiép ché
tao vi mach va ban dan hodc nano xuc tac
quang hda....Trong d6 xtc tac quang hoa la
mdt trong nhirng linh virc phat trién nhanh
va ¢6 nhiéu tng dung trong doi séng. Véi
nhitng ddc tinh tuyét voi nhu trén cac loai
son xuc tac quang héa TiO2 dd dugc ky
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vong 1a san phdm 1y tuong dé lam sach moi
truong trong thé ky 21.

Viéc str dung xtc tac quang hoa trong xir 1y
nude da co rat nhidu nghién ciru trong nude
va qubc té, tap trung vao mé rong vang anh
sang sang vung kha kién, [1, 2] va giam kha
ning tai két hop cua dién tir va 13 tréng
bang cach diéu ché, pha tap hodc bién tinh
xuc tac [3-5]. Do d6 ra nhiéu loai xtc tac
moéi ¢6 hoat tinh tot. Nhung cac san phdm
xuc tac didu ché ra thuong & dang bot nén

gip nhiéu han ché trong viéc xay dung md



hinh cong nghé phu hop dé xt Iy moi
truong, do d6 khong duogc trién khai nhiéu
trong thuc té. Mat khac theo co ché xtc tac
thi dé tang hoat tinh x@ic tac cin phai ting
bé mit tiép xuc v6i ngudn sang [6]. Do vdy
néu ché tao xuc tac ndy & dang son va cé
thé son phi trén mot sb bé mat s& tao ra
nhiéu 16p phi da dung c6 kha ning xur 1y
nude, lam sach khong khi, diét khuan,
chéng réu mdc, hodc cac 16p phu chéng
bam dinh va tu lam sach. Tt d6 mé ra kha
nang Ung dung cao, dua nhirng thanh tuu
nghién clru xuc tac quang hoa trong viéc xur
1y cac cht 6 nhidm vao cudc sdng.
Trong nghién ciru nay chang téi s€ tap
trung vao viéc Gng dung san phim son
quang hoa trong xtr 1y cac hop chit hiru co
trong nudc. Cac thi nghiém ciing s€ duogc
thir nghi€ém ddi voi mot sd vat lidu mang
ddng thoi danh gia mot sb yéu t6 anh
hudng dén hoat tinh cua son xuc tac.
2. THUC NGHIEM
2.1. Nguyén vt liéu va dung cu
St dung CuO/TiO2 [7] dé lam tién chét,
CaO va MgO, va NaOH 2M, CH;COOH
2M, va 2,4-Dichlorophenoxyacetic acid
(2,4-D) déu 1a cac hoa chit tinh khiét nhap
cua Sigma Adrich
Dung cu, thiét bi: May do cuong d6 anh
sang, may do DO, may do pH, nhiét do,
may khudy tir gia nhiét, dén UV, bo thiét bi
do COD (Hach), may HPLC/UV.
2.2. Piic trung ciu tric ciia vit liéu

Cac mau vat liéu duoc dic trung bﬁng
cac phuong phap do SEM tai khoa ly Dai
hoc KHTN, do BET tai vién hoa cong
nghiép. Ngoai ra con st dung modt sb
phuong phap khac theo TCVN.

2.3. Nghién ciru hoat tinh ciia son xuc tic
CuO/TiO,.

Son xuc tic duoc son 1én bé mat vat litu
mang voi cac 16p khac nhau, sau d6 duoc
kiém tra hoat tinh bang phan huy chat 6
nhidm. Trong diéu kién anh sang UV va
anh sang mat troi.

Hinh 1: M6 hinh thi nghiém danh gia hoat
tinh son xuc tac
Phan tng dugc tién hanh vé6i 50 lit dung
dich 2,4-D n(‘A)ng d6 20 ppm va cac tm vat
liu duoc son xuc tac quang trong diéu kién
khudy tron bang may xuc khi. (thi nghiém
lap lai v6i 6 bé trong cung diéu kién).
Cac mau phan huy quang hoa dugc lay ra
dem phan tich bang may HPLC. Trudc khi
phan tich, dung dich mau duoc li tim va loc
dé loai bo cac phan tir rin. Nong do cua
2,4-D trong mau dugc xac dinh bﬁng hé
théng HPLC v6i dau do UV & 283nm, Cot
Zipax SAX (duPont) 50cm x 2mm ID).
Phong thi nghiém trung tdm, Khoa CNTP,
Hoc vién Nong nghiép Viét nam.
3. KET QUA VA THAO LUAN
3.1. Xay dung qui trinh diéu ché son
xuc tac
Vat ligu xtc tac CuO/TiO, duoc didu ché
bang phuong phap ngdm tam. [7]
Dua vao cac tai liéu tham khao [8] ching
t6i dd nghién ciru ché tao son xuc tac TiO2
trong phong thi nghiém, quy trinh duogc
trinh bay tai hinh 1.
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- Xt tac CuO/TIO :
(_ b0 ﬂ_. khudy nhe 30' \

- Chét dén CaCOs ; : LR T
‘ - Phu gia phan tan | —s khudy nhe 30' Khuay manh | |Khuay thuong | | sap phdm son
-H.0 30 phit 15 phut il A

- Chat két dinh vo
co Ca(OH)z

- H:0

—|phan tan 20'

Hinh 2: So dé diéu ché son xiic tdc quang hod

C6 thé mé ta qua trinh nay nhu sau

- Bwéc 1: Phan tan bdt nano trong nudc
(30% lugng nude con lai theo tinh toan cap
phéi). Viéc phan tan nay duoc thuc hién
bang cach két hop khudy va phan tan bang
may rung siéu am trong vong 30 phit. Sau
d6 hé phan tan nano nay duogc tron véi
dung dich phu gia & budc 2 va duoc
khudy tdc do cao (tbc do6 8000 v/phut)
trong thoi gian 30 phat.

- Budc 2: Phu gia phan tan, chat don duge
pha vao nudc thanh dung dich réi khudy
nhe trong 30 phut.

- Bwée 3: Trong thoi gian khudy tdc do cao
thi cho dan lugng két dinh v6 co (trong
nghién ctru nay ta st dung Cu(OH)2 cho
dén khi dat dugc mot hé phan tan d(‘Sng
nhét.

- Buwéc 4: Giam tbc d6 khudy, trong budc
ndy c6 thé bd xung polysiloxan (ti 16 tir 2-
10%, dé tang cuong tinh bam dinh) vao dé
tao thanh hdn hop son. Qu4 trinh nay chi can
khudy binh thuong 1000 v/phit. Sau budc 4
chung ta thu dugc hon hop xuc tic quang.
Vi cach lam trén chung ta dd phan tan bot
nano TiO2 mdt cach hiu qua bang viéc két

hop phan tan rung siéu am vd phan tan
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khudy téc do cao tao ra mot hdn hop dong
déu gilta cac hat nano TiO2, chit don va
cac thanh phan khac.
3.2. Cac két qua diic trung tinh chét cia
son xuc tac
San phém son xuc tac thu duwoc da duoc
kiém tra bang mot sé phuong phap dé dic
trung so bo tinh chit hod 1y. Cac két qua
nhu dudi day:
Tinh chit ngoai quan TCVN 6934-2001:
Tréng
Do min (um) TCVN 2091-1993: 45um
Thoi gian khdé TCVN 6934-2001:

- Kho bé mat: 15 phat

- Kho hoan toan: 120 phut
Kich thudc hat: 23 nm
Dién tich bé mit BET: 47.1 m2/g
Thé tich 15 rdng: 0.661 cm3/g
Kich thudc mao quan trung binh: 51.9 nm
Két qua anh SEM chup bé mit son nano &
hinh 3 d3 ching t6 sy phan tan kha ddng
déu gitra cac thanh phan cua son.



Hinh 3: Anh chup ngoai quan, va anh chup SEM bé mdt ciia son xic tdc quang

3.3. Nghién ciru hoat tinh ciia son xic tac
CuO/TiO,.

Son xuc tic duoc son 1én bé mit vat litu
mang v&i cac 16p khac nhau, sau do dugc
kiém tra hoat tinh bang phan huy chit 6
nhidm. Trong diéu kién anh sang UV va
anh sang mat troi.

3.3.1. So sanh hiéu qud xiic tdac cia dang
son va dang bot

Trong thi nghiém nay ching t6i 1y mot
luong son va luong bot co cung khdi luong
(150g), lugng son dugc phun 2 16p trén bé
mdt vat liéu mang. Lugng bot dugc hoa tan
tryc tiép vao dung dich. Sau do tién hanh
thi nghiém trong ciing mot diéu kién ngudn
sang. Két qua thu dugc trinh bay & hinh 3:
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Hinh 4: So sanh hiéu qua xiic tac ¢ dang

son va dang bot

Ta c6 thé thiy ring hiéu qua cia xuc tac &
dang son cao hon & dang bot, chimg to rang
cung mot lugng xtc tac, nhung khi dugc
mang 1én vat liéu mang va duoc tiép xuc
véi anh sang thuong xuyén hon thi ¢ hiéu
qua tdt hon so voi viée st dung dang bot.
Diéu nay c6 thé dugc giai thich do dang bot
bi phén tan déu trong bé va viéc tiép xitic
vGi ngudn sang thudng chi tip trung & mot
s6 hat trén bé mat, phﬁn con lai nim sau
trong thé tich bé nén khong hip thu duogc
anh sang thuong xuyén nén giam kha nang
sinh ra géc OH. Do vay hoat tinh xtc tac bi
giam.

3.3.2. Khdo sat vit liéu mang

Trong thi nghiém nay chiing t6i son 2 16p
san phém son xuc tac trén cac vat liéu
mang khac nhau sau d6 tién hanh phan tng
phan huy chit 6 nhim 2,4-D trong diéu
kién chiéu dén UV (40W) trong diéu kién
¢6 khudy.

Cac vat liéu mang duoc Iya chon tir loai vat
liéu xdy dung c6 ban san trén thi truong,

dudi day 1a mot sb thong sé ky thuat.
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Hat sét nung
(Clay gravel)

Tdm ximdng soi
(Fiber cement)

Gach lat nén (Floor
tiles)

Gach bé tong nhe (Light

concrete)

Hat tron, duong kinh:
5-10 mm

Ti trong: 500-600
kg/m3

Kha nang chiu nén:
2.5-3.3 Mpa

Kha ning hap thu

Dang tAm phéng, ti
trong: 1100 - 1450
kg/m3

Kha nang chiu nén: 5-
8 MPa

Kha ning hap thu
H,0: 2-6%

Dang tAm phéng, ti
trong: 1250 - 1800
kg/m3

Kha nang chiu nén:
7-10 MPa

Kha ning hép thu
H,0: 3-8%

Ti trong: 650 - 750
kg/m3

Kha nang chiu nén: 5-
10 MPa

Kha niang hap thu H,O:
10-15%

H,0: 10-15%

Két qua duoc trinh bay & hinh 5:
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Hinh 5: Hiéu quad xuc tdc trén mot $6 vat
lieu mang khdc nhau

Két qua chi ra rang vat liéu xi ming nhe
(light concret) ¢6 hiéu qua cao nhét, Tai vi
bé mat vat liéu nay c6 ciu truc x6p rong
hon cac vat liéu khac, nén sau khi phu 16p
son xuc tac 1én van tao duoc mot bé mat cd
dién tich riéng 16n. Tuy nhién vat liéu nay
c6 do bén thap, lién két yéu nén hay bi gy
va v& vun, kho van chuyén (chup anh).

Hiéu qua thir hai 1a bé mit cua vat lidu tAm
xi mang sgi (fiber cement), chiu nudc. Pay
1a san phim tdm Panel thuong dung trong
xdy dung lam vach ngan tuong. Cé6 dic
diém moéng (5 mm), bén, chiu nude, dé van
chuyén va gia thanh ré. (chup anh) Hiéu

qua thi dép ung twong dbi tét. Nén ching

290

t6i chon vat lidu nay dé tiép tuc khao sat
cac yéu t6 anh hudng dén hidu qua son xtc
tac. Hai vat li€u con lai la gach lat san va
vién sét nhe ciing dugc thir nghiém nhung
hiéu qua khong cao.

3.3.3. Anh hwéng ciia sé 16p xiic tic dén
hiéu qud xir Iy.

Lay cac tim soi xi ming (fiber cement),
phun cac 16p xuc tac 1an luot 1a 1,2, 3, 4,
16p tién hanh phan Gng theo muc 2.3. Két
qua thu dugc trinh bay trén hinh sau:
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Hinh 6: Anh hudng ciia I6p son xiic tdc dén
hiéu qud phdan huy chdt 6 nhiém.

Két qua cho thiy khi son xuc tac 1én bé mit

chit mang véi cac 16p khac nhau thi hiéu

qua xtr 1y chit 6 nhidm khac nhau khéng



dang ké. Didu nay chi ra rang, sy phin b
cta cac 10p son dong déu trén bé mit chat
mang 1a kha tét. Trong thuc té néu son 4
16p thi sy lién két cua 16p ngoai cung khong
duoc chic chin, dé bi bong ra. Do vay dé
dam bao v& d6 bén 16p son, va tinh kinh té
ching t6i dé nghi phuong 4n son 2 16p trén
chit mang.

3.3.4. Khdo sadt anh hwong ciia xuc khi va

khéng xuc khi dén hiéu qud xiic tic

Theo mot s6 tai lidu tham khao, van dé xuc
khi cung cap 02 vao trong bé phan tmg liéu
c6 anh hudng dén hiéu qua phan huy chéit 6
nhiém hay khong? Do vay, v6i ¥ tudng d6
chiing t6i tién hanh khao st anh hudng cua
su xuc khi dén hiéu qua xuc tac.

Thi nghiém duoc bd tri nhu sau: cac vat
litu mang (fiber cement) déu dugc son 2
16p, sau d6 tién hanh xu 1y v6i 1 bé co xuc
khi va mot bé khong xuc khi. Lam tuong tu
v6i mau tring, két qua thu dugc biéu dién
trén hinh 7.
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Hinh 7: Anh huong cua diéu kién xuc khi
dén hiéu qua xir 1y nude
bang xiic tac
Qua két qua thu dugc ta nhdn thdy, thi
nghiém xuc khi ¢6 tdc dd phan huy nhanh
hon so véi khong xuc khi. Viéc d6 co thé

giai thich rang khi xuc khi lwong O2 ting

cao, s& gop phan vao viéc 6 xi hoa chit 6
nhim lam téc do phan ung nhanh hon.
Hodc viéc xuc khi s€ ting cuong su tudn
hoan ddi Iuu cta bé phan tng, van chuyén
céc chit 6 nhiém dén bé mit xuc tac, xay ra
phan @ng phan huy, sau d6 khuyéch tan ra
khéi bé mit xuc tac, qua trinh d6 lap lai lién
tuc s& mang lai hiéu qua tét hon trudong hop
khong xuc khi. Nhung qua két qua ciia miu
trang (khong co6 xuc tac) thi bé c6 xuc khi
va khong xuc ¢ tdc do chénh nhau khong
nhidu. Do vay c6 thé khing dinh rang vai
tro cia O2 trong viéc phan huy la khong
dang ké. Nén viéc ting cuong hiéu qua chu
yéu 1a do su khudy tron déi luu cua bé phan
ung.

4. KET LUAN

- P dua ra qui trinh diéu ché duoc son xtc
tac TiO, bang cach st dung cac chit két
dinh v6 co. San pham duogc dic trung bang
mdt sé phwong phap hoa 1y khac nhau va
cho két qua tt.

- b3 lya chon viat liéu mang phu hop cho
son xtc tic dé cac ngudn xir 1y nude 6
nhidm cht hitu co. D6 1a tAm soi xi méing
(Fiber cement), kich thudc moéng (Smm),
bén, chiu nudc gia ré va dé van chuyén.

- Nghién ctru ciing d3 kiém tra mot sé van
dé cong nghé nhu sé 16p son xtc tac tbi uu,
anh huong cua qua trinh xuc khi va khong
xuc khi 1am tién d& cho viéc xay dung md
hinh xir Iy nuéc bing quang xuc tic phu

hop.

TAI LIEU THAM KHAO
1. Xiang-Zhong Shen, Zhi-Cheng Liu,
Shan-Mei  Xie, Jun Guo (2009)
“Degradation of nitrobenzene using titania

photocatalyst co-doped with nitrogen and

291



cerium under visible light illumination” J.
Hazardous Materials V.162, Issues 2-3, 15,
Pages 1193-119

2. Y.H. Tseng, D.S. Sun, W.S. Wu, H.
Chan, M.S. Syue, H.C. Ho, H.H. Chang,
(2013)
nanoscaled

“Antibacterial performance of
visible-light responsive
platinum-containing titania photocatalyst in
vitro and in vivo’. Biochim-ica et
Biophysica Acta 1830 3787.

3. Mantan M., Pramoch R., Sumaeth C.,
Erdogan G. (2004) “Effect of Pt and Ag on
the photocatalytic degradation of 4-
chlorophenol and its by-products” J.
Chemical Engineering 97 241-248

4. B. Reddy, G. Reddy, K. Rao, I. Ganesh
and J. Ferreira, (2009)“Characterization
and photocatalytic activity of TiO2-MxOy
(MxOy=Si02, AI203, and ZrO2) mixed
oxides synthesized by microwave-induced
solution combustion technique”, Mater. Sci.
44(18), 4874-4882.

5. S. Yang, W. Zhua, J. Wang and Z. Chen,
(2008) ‘““Catalytic wet air oxidation of
phenol over CeO2-TiO2 catalyst in the

292

batch reactor and the packed-bed reactor”,
J. Hazard. Mater. 153(3), 1248-1253

6. Hsien Y.H., Wang K. H., Ko R. C., and
Cang C. Y., (2000) “Photocatalytic
degradation of  wastewater from
manufactured fiber by titanium dioxide
suspension in aqueous solution: a feasibility
study” Water Science Technology, 42, 95-
99.

7. Hoang Hiép, Lé Thanh Son, Nguyén
Trudng Son, Ngoé Thi Thu Hudong, (2014)
“Nghién ctru hoat tinh cia mot sb vat liéu
TiO2 pha tap 0 xit kim loai ¢ ti 1¢ khac
nhau va kha ning phan huy hop chét thude
bao v€ thuc vat trong nude” Tap chi khoa
hoc PHQG Ha Néi, Tap 30, s6 5S, 216-222
8. Ji Zhijiang, (2007) “Nano-material and
Functional Coating”, Bao cao hoi thao
Application of Nano Photo-Catalyzing
Technology on Building Coating, VIBM-
CBMA, Ha Noi.



	bien tap.pdf
	q3.pdf
	bien tap.pdf
	Quyen 3 chuan 9-5.pdf
	Muc luc phan 3.pdf

	Muc luc phan 3.pdf



