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SUMMARY

EFFICIENT PHOTODEGARDATION OF WASTEWATER CONTAMINANT
(2,4,5-T) USING Cu/TiO, AND Fe/TiO, COMPOSITES AND
REACTION KINETICS

In this paper, catalyst Cu-, Fe-doped TiO; with various ratio were tested by reaction of
photodegardation of pesticide (2,4,5-T) in water. Experience results showed that the
highest photodegradation reached on 5%Cu/TiO; and 5%Fe/TiO,. This report also
supposed the photodegradion reaction of 2,4,5-T on this heterojunction of TiO, doping
Cu and Fe conform to Langmuir-Hinshelwood kinetic equation and the experiences
results showed that with catalysts x%Cu/TiO,, the decrease of 2,4,5-T concentration
was much faster than that with x%Fe/TiO, and TiO, pure (in the same doping ratio).
Keywords: Photocatalyst, catalyst kinetic, photodegradation, pesticide.

1. MO PAU

La mot vat liéu mai, TiO, ¢6 nhitng loi
thé trong viéc xir ly cac chat 6 nhiém
trong moi truong nhu 6n dinh hda hoc
cao, khong gay doc, gia thanh tuong ddi
thip. Nhung mot bt loi 16n 1a chi c6
anh sang tir ngoai mai cé thé kich hoat
cac phan tng quang hda trén xdc tac
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nay. Vi vay, nhitng nd luc nghién ctu
ché tao chat xuc tac TiO, véi su cai tién
hoat tinh xuc tac quang da dugc cac nha
khoa hoc tap trung chi yéu vao viéc mé
rong ving cam cua TiO, nguyén chat
(3.2 eV; 390 nm) sang vung kha kién
(A> 400 nm), boi thyc té 1a cac photon
trong dai UV chiém mot phan rat nho



(3-5%) &nh sang mat troi [2]. Theo céac
bdo céo gan day, dai hap thu anh séng
cia TiO, nguyén chat da dwoc chuyén
dich déang ké sang vung kha kién bang
cach pha tap véi cac ion kim loai. Cac
nghién cau nay mo rong kha nang tng
dung caa vat liéu nay trong cudc séng.
Tuy nhién dé so sanh kha ning xuc tac
cua TiO, pha tap ciing can mot nghién
ctru cu thé hon vé ting loai kim loai, ti
I& kim loai pha tap t6i wu va khao sét
dong hoc cua chang khi phan huy hop
chat 6 nhidm.

Hon thé, cic nghién ctru gan ddy thuong
chi nghién ctru danh gia hoat tinh xuc tac
quang trén co s phan huy cac thudc
nhudém [3, 4] 1a nhitng hop chat khdng
thugc dang kho phan huy. Nén cé nhiing
nghi ngo lidu xtic tic d6 co hoat dong tot
khi phan huy céc hop chit khong mang
mau nhu POPs [5,6].

dissolve metal precursor
in distilled water

Truéc thyc t& do,trong bao cdo nay
ching tdi tién hanh sir dung céc vat liéu
TiO, pha tap hai kim loai la Cu, Fe, vai
cac ti 1é khac nhau, sau do khao sat hoat
tinh xdc tac va nghién ctru phuong trinh
dong hoc trén co s¢ phan tng phan huy
hop chat 2,4,5-Trichlorophenolxyacetic
acid (2,4,5-T) trong nuéc - la mot trong
céc hop chat BVTV doc, khd phan huy
sinh hoc, duogc st dung rong réi trong
NOng nghiép.

2. THUC NGHIEM

2.1. Nguyén liéu xuc tac x%M/TiO,
(M: Cu, Fe) va hod chat

Vit liéu xuc tac vai cac ti 1€ X%M/TiO,
(M: Cu, Fe) duogc diéu ché bang phuong
phdp ngadm tam. Quy trinh tong hop
dugc gioi thigu trén hinh 1 [1].

= o

add 1g P25 TiO,

drying

o )m=a

M (x)/P25 TiO,
M = Co, Cu, Fe

x=0.5,1,5 and 10 mol%

Hinh 1: So dé diéu ché xuc tac TiO, pha tap kim logi Cu, Fe, Co

2.3. Panh gia sy phan huy quang xuc
tdc dung dich 2,4,5-T trén xuc tac
M/TIiO, vei cac ti I€¢ khac nhau

Dung dich 2,4,5-Tdugc xu ly boi vat
liéu TiO, pha tap kim loai. Phan tng

dugc tién hanh véi 200ml dung dich
2,4,5-T ndng d6 100 ppm va 20 mg xdc
tac quang trong diéu kién khudy tron.
Ngudn sang st dung 1a dén UV (40W)
Philip trong budng tbi.
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Cac mau duoc liy dem phén tich tai cac
thoi diém 0, 30, 60, 90, 120, 150, 180
phat bing HPLC. Truéc khi phan tich,
dung dich mau duoc li tim va loc dé loai
bo cac phan tir rin. Nong d6 cua 2,4,5-T
trong miu duoc xac dinh bang hé thdng
HPLC véi dau do UV & 289nm, Cot
Zipax SAX (duPont) 50cm x 2mm ID).

3. KET QUA VA THAO LUAN

3.1. Phan huy 2,4,5-T trén xuc tac
TiO, pha tap Cu

Dé xac dinh rd hon hoat tinh cua
Cu/TiO, céac thi nghiém khao sat kha
nang xuc tac cua vat ligu Cu/TiO, da
duoc tién hanh & cac ti 1¢ pha tap khac
nhau. Két qua duoc chi ra trén d6 thi 4:

Hinh 2: Khao sat kha nang phdn huy
2,4,5-T trong nuoc cua xuc tac Cu/TiO,
vai cac ti |é pha tap khac nhau
Két qua cho thdy cac mau pha tap Cu da
tang kha nang phan huy chat & nhidm tét
hon. Trong d6 ti 1€ pha tap khoang 5%

Cu trén TiO, cho hoat tinh tét nhét.

3.2. Phan huy 2,4,5-T trén xuc téc
TiO, pha tap Fe

Tuong tu nhu viéc khao sat hoat tinh
xUc tac cua Cu/TiO,, dé xac dinh rd hon
hoat tinh cua Fe/TiO, cac thi nghiém
khao sat hoat tinh xdc tac & cac ti 1€ pha
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tap khac nhau di duoc tién hanh. Két
qua duoc chi ra trong hinh 3:

TiO2 pure
0.5% FefTio2
\\ 19%FefTio2
04 \ 5% Fe/TiO2
*—10% Fe/Ti02

a0 40

Time (minutes)

Hinh 3: Khao sat kha nang phdn huy
2,4,5-T trong nuoc cua xuc tac Fe/TiO,
vai cac ti I¢é pha tap khac nhau.
Trén d6 thi ta thay & céc ti 16 pha tap Fe
trén TiO, déu cho két qua phan huy
2,4,5-T tuong d6i tot, tuy nhién & ham

luong Fe khoang 5% la tot nhit.

3.3. Khao sat phwong trinh dong hec
cua phan &ng xdc tac.

Qua trinh phan huy 2,4,5-T trén bé mat
xuc tac M/TiO; la mot qué trinh xdc tac
di thé vi thé cd thé tuan theo dinh luat
Langmuir- Hinshelwood. Trong d6 tdc
d6 phan tng ti 16 véi phan dién tich bé
mit bi che phi bai chat phan tmg 0 theo
V61 phuong trinh:

KC
r=k.0=k(—>) (1)

Trong d6: k hang s6 tdc do phan tng

K hé s hap thy cua chat phan ¢ng trén
bé mat xdc tac C Nong do chat phan tng
Déi véi cac dung dich lodng C < 10°M,
KC <<1 thi phuong trinh (1) c6 dang:
r=k0=kKC=k’C = dC/dt. )
Nhu vay ddi voi cac dung dich lodng,
tbc d6 phan ng quang xuc tac phuthudc
bac nhat vao nong do.

_dc

T dt

k'c



- %=k

o

Phuong trinh 3 ¢6 dang bac nhat; y= ax
Két qua trén cho thay toc do phan ung
phan hay 2,4,5-T duéi &nh sang UV st
dung xtc tac di thé M/TiO, tuan theo
phuong trinh dong hoc bac nhat.
Can cir vao phuong trinh dong hoc cé
thé tinh dugc thoi gian ban huy ty, va
c6 thé dy doan duoc thoi gian can thiét
dé dat dugc do chuyén hoéa nhu mong
mudn hoic cd thé xac dinh duoc do
chuyén héa sau khoang thoi gian t.

Co _ 4.4
%iﬂ?—kt (3)

F ]

¥ = 0.967 Ti02 pure
o 200 0.5% Cu/Tioz
3
g .
i 1%Cu/Tio2
5% Cu/TIo2

X 10% CufTio2

Hinh 4: Phwong trinh phan huy 2,4,5-T
trong nuéc cua XUc tac Cu/TiO,
bong hoc phan tng phan huy 2,4,5-

T boi Fe/TiO, dugc biéu dién trén d6 thi
& hinh 5:

Hinh 5: Phwong trinh phan huy 2,4,5-T
trong nuéc cua XUc tac Fe/TiO,

Ta thiy phuong trinh dong hoc phan tng

trén TiO, nguyén chat trong 2 truong

hop gan trung nhau: Tur hinh 4 14

y=0.0213x va trong hinh 5 Ia
y=0.0202x.

Tu hinh 4 ching ta c6 phuong trinh
dong hoc caa phan tng phan huy 2,4,5-
T trén xdc tac 5% Cu/TiO, la y=0.027x.

Co
= In—=k"t
c

— iﬂE = 0.027t
C
Tinh thoi gian ban huy:
_In2  In2
LT T o027
Tuong tu nhu vay tir hinh 5 ching ta c6
phuong trinh dong hoc cta phan wng
phén huy 2,4,5-T trén 5%Fe/TiO; lay =
0.025x

= 25.7 phut

— iﬂE = 0.025¢
C
Tinh thoi gian ban huy:
_In2  In2

LT T o025
Tir céc két qua trén cho thdy & cling mot
ti 18 pha tap thi toc d6 2,4,5-T phan huy
trén xdc tac Cu/TiO; cao hon khi phan
huy trén Fe/TiO,
4. KET LUAN
- Ca hai mau vat lieu x% Cu/TiO2 va
x%Fe/Ti02 da lam tang kha nang phan
huy 2,4,5-T trong nuéc tét nhat trong
khoang ti I€ pha tap tir 1-5% mol.
- Nghién ctru dong hoc cho thiy qua
trinh phan huay 2,4,5-T trén xic tac
Cu/TiO; va Fe/TiO; tuan theo phuong
trinh dong hoc bac nhit Langmuir-
Hinshelwood. Trong d6 toc do phan
huy chat 6 nhiém trén TiO, pha tap Cu
t6t hon khi pha tap véi Fe véi cling mot
ti l€.

= 27.7 phut
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Cam on du an 4G-PHOTOCAT da ho
tro tai chinh cho nghién ctru nay.
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