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NGHIEN CUU MOT SO YEU TO ANH HUONG TOI
QUA TRINH PHAN HUY 2,4,6-TRICLOPHENOL TRONG DUNG DICH
BANG HE XUC TAC Fe - TAML/H,0;
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SUMMARY

RESEARCH SOME EFFECTS COME TO DEGRADATION OF 2,4,6 -TCP
BY Fe-TAML/H,0, CATALYTIC SYSTEM

Iron(l11)-tetraamidomacrocyclic ligand activators (Fe

"_TAML) of hydrogen peroxide

are the members of the new class of ‘green’, nontoxic catalysts and since a few years
are the subject of great interests. The range of their applications is very wide: oxidation
of some pesticides, nitrophenols, polychlorinated phenols, estrogens, azo-dyes, and
even deactivation of some dangerous bacterial spores [6]. In this article we will present
research results of degradation of 2,4,6-TCP in water by Fe-TAML/H,O, catalytic
system, such as rate of Fe-TAML/2,4,6-TCP, concentration of hydroperoxy, pH value of

solution and time of reaction.

1. MO DAU

2,4,6 — triclophenol (TCP) 1a mot chét
gy 6 nhiém moi truong thuong phat thai
tir cac qua trinh tay tring gidy, xur 1y, bao
quan gd va san xuét thudc trir sau... Do
phan tir TCP ¢6 cau trac dbi xing va
chtra cac nguyén tu clo nén TCP c6 doc
tinh cao va kha bén héa hoc [8]. Mic du
n6 c6 kha nang bi phan huy ki khi va
hiéu khi boi cac vi khuan ciing nhu bi
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phan hity boi nAm nhung qua trinh phan
huy sinh hoc thuong xay ra rat cham: qua
trinh phan huy hiéu khi cia TCP kéo dai
vai tuan, con qua trinh phan huy ki khi
thuong kéo dai vai thang [1]. Dé khic
phuc nhuge diém nay cia phuong phap
phan huy sinh hoc, cac nha khoa hoc da
nghién ctru qua trinh phan huy TCP bang
cac phuong phap hoéa hoc, dac biét 1a cac

phuong phép oxy héa ning cao. Mot sb



phuong phap da dugc cac nha khoa hoc
nghién ctu phan hiy TCP nhu: phuong
phap UV/Fenton, UV/H,0, UV/O,,
phuong phap st dung xtc tic TiOg,
Zn0... [2,3,4,5,7]. Thoi gian gan ddy, nha
khoa hoc Terrence J.Collins va cac cong
s da tong hop va tmg dung mot hé xuc
tac méi 1a hé xdc tac Fe - TAML/H,0;
dé phan huy mét sb hop chat hiru co clo
kho phan huy. Cac nghién ctru da chi ra
rang kha nang phan hiy cac hop chat hitu
co clo béng hé xuc tac Fe - TAML/H,0,
rat hidu qua va day hira hen [6]. Tuy
nhién cac nghién ctru vé hé xuc tac ndy &
Viét Nam con rat han ché. Trong bai bao
nay chung toi giéi thiéu két qua nghién
ciru mot s6 yéu td anh huong téi qua
trinh phan hay TCP bang hé xiic tac Fe -
TAML/H,0,.

2. THUC NGHIEM

2.1. Thiét bi, dung cu nghién ctru

- May séc ki khi HP 6890

- Can dién tir Toledo, d¢ chinh xac 10
gam (Thuy S¥)

- Cac thiét bi thi nghiém théng dung khac:
pipet ban tu dong, éng nghiém chiu nhi¢t,
binh dinh mic,...

2.2. Ho4 chit nghién ciru

- Xlc tac Fe-TAML (B*): tong hop

- C4c hoa chét khac: 2,4,6 - TCP, H,0,
n- Hexan, Na,SO,, axit Photphoric... la
cic hoéa chat hing Merck, do tinh
khiét phan tich (PA)

2.3. Phwong phap nghién ctiru

- Dung dich gbc 2,4,6 —~TCP 1a dung dich
chuén c6 ndng d6 562,5 ppm (3 mM).

- Dung dich xtic tac Fe-TAML dugc pha
c6 ndng d6 650ppm (1mM).

- Dung dich H,0, 30%.

- Dung dich phan tng: 1iy 10 ml dung
dich 2,4,6 -TCP géc vao 6ng nghi¢m
20ml, diéu chinh pH bang dung dich
NaOH 0,IN va dung dich H3PO4 0,1N,
thém vao 6ng nghiém v; dung dich xuc
tdc Fe-TAML thanh 5 1an mdi lan v4/5,
tuong tu nhu vay Hydro peroxit cling
duoc thém vao 5 1an mdi lan vo/5 sau
mdi 1an thém xtc tac Fe-TAML. Sau thoi
gian phan tng dung dich duogc chiét long
long bang n- Hexan va lam kho bang
Na,SO, khan rdi dem phan tich GC trén
may GC-HP 6890 vé&i dau do ECD, cot:
HP-1 (30m x 0,32mm x 0,25mm) va
chuong trinh nhiét do: nhiét do dau:
70°C, tbc @6 gia nhiét: 10°C/phut, nhiét
d6 két thuc: 270°C, nhiét do inlet 1a 250
°C, nhiét do budng do 300 °C.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru anh hwéng cia rye 1€
mol Fe-TAML/2,4,6-TCP dén hiéu qua
phén huay 2,4,6-TCP

Thi nghiém duogc tién hanh trong cac diéu
kién nhu sau: 2,4,6 -TCP véi nong do 3
(mM), pH = 9, néng d6 H,0, la 0,5
(mM), thoi gian phan tng 5 phut, ty 1€
mol Fe-TAML/2,4,6 -TCP lan lugt la
1/4000, 1/2000, 1/1800, 1/1500, 1/1000
va 1/800. Két qua cho thiy hiéu suét
phan huy 2,4,6 -TCP trong dung dich

duogc biéu dién trong cac hinh dudi day:
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Hinh 1. D6 thi su phu thudc ciia hiéu sudt
phan huy 2,4,6 -TCP vao ty ¢ Fe-
TAML/2,4,6 -TCP

Tir cac két qua cho thay, khi ty 1& s6 mol
giita xuc tac va 2,4,6 -TCP thap (1/4000)
thi sau thoi gian 5 phat hiéu qua phan
hiy 2,4,6 -TCP tuong ddi thp (chi
khoang 1,67%), khi ty 1& nay ting dén
1/2000 thi hi¢u qua phan huy 2,4,6 -TCP
cling tdng manh va dat 95,13% sau 5
phit, néu tiép tuc ting ty 1& Fe-
TAML/2,4,6 -TCP thi hi¢u qua phan huy
taing khong nhiéu va dat hiéu suat hon
99% khi tang ty 1¢ Fe-TAML/2,4,6 -TCP
lén dén 1/800. Nhu vay khi ty 1& Fe-
TAML/2,4,6 —TCP tang 1én thi nong do
xUc tdc Fe-TAML tang 1én dén toi tc do
phan tng phan huy TCP ting, voi nong
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Hinh 2. Phé sdc ki 2,4,6 -TCP véi cac ty
lé Fe-TAML/2,4,6-TCP khac nhau

do H,O, 1a 0,5mM thi ty 1¢ Fe-TAML
bang 1/2000 1a phu hop.

3.2. Nghién ciru anh huwéng ciia nong
d H,O, dén hi¢u qua phan hiy 2,4,6 -
TCP

Thi nghiém duoc tién hanh trong cac diéu
kién nhu sau: 2,4,6 -TCP c¢6 néng do 3
(mM), pH =9, ty 1€ Fe-TAML/H,0; la
1/2000, nong d6 H,0; thay dbi tir 0; 0,1;
0,5; 1,0; 1,5; 2 (mM) thoi gian phan {ing
la 5 phat. Két qua cho thdy hiéu suat
phan hay cta 2,4,6 -TCP theo ndéng do
H,0, trong dung dich duoc biéu dién

trong cac hinh dudi day:
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Hinh 3. D6 thi su phu thudc ciia hidu sudt
phan hity 2,4,6 -TCP vao néong dé H,O,
khac nhau

Két qua cho thay, khi c6 mat H,O, thi bt
dau thay sy phan huy nhanh cua 2,4,6 -
TCP, ban dau véi néng do H,0, la
0,1mM thi hi¢u suat phan huy 2,4,6 -TCP
dat 33,33% sau 5 phut phan tng, khi
ndéng do H,0; tiép tuc ting thi hiéu suat
phan huy 2,4,6 -TCP trong dung dich
tang nhanh tr 33,33% 1én 99,11 % khi
nong d6 H,O, & 2 mM. Tuy nhién, &
ndéng do Hy0; la 0,5mM; 1mM; 1,5mM;
2mM thi tbc do phan hay 24,6 -TCP
tang cham, muirc tdng nay chi 1a 0,21 +
3,68%. Nhu vay, chi khi ¢6 mat H,0, thi
qué trinh tao Fe(IV)-oxo méi dién ra va
chinh tac nhan Fe(lV)-oxo la tac nhén
oxy héa manh méi thuc day qua trinh
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Hinh 4. Phé sdc ki 2,4,6 -TCP véi cac
nong dé H,O, khac nhau

phan hiy 2,4,6 —TCP, néng d6 H,0, tbi
uu cho qua trinh phan huy TCP voi ty 1€
Fe-TAML/TCP  1/2000 1la
0,5mM.

3.3. Nghién ctru danh hwéng ciaa pH

khoang

dung dich dén hiéu qua phan hay
2,4,6-TCP

Thi nghiém duogc tién hanh trong céc diéu
kién nhu sau: 2,4,6 -TCP véi néng do
3mM, ty 1€ Fe-TAML/H,0, la 1/2000,
néng d6 Hy0, 0,5 mM, thoi gian phan
tmg 13 5 phit, pH cta dung dich lan luot
1a 4; 7; 8; 9; 10. Két qua hi¢u suit phan
huy 2,4,6 -TCP theo pH trong dung dich

dugc biéu dién trong cac hinh dudi day:
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Hinh 5. D6 thi su phu thudc ciia hidu sudt
phan huy 2,4,6 -TCP vao pH dung dich

Tir két qua cho thiy, ¢ pH 4 thi hiéu sut
phan huy dat rat thép chi khoang 0,83%,
tai pH trung tinh hiéu suit phan huy
twong doi thap (6,67% sau 5 phit), khi
moi trudng chuyén sang méi trudng kiém
thi hiéu suat phan huy ting nhanh, véi
pH 1a 8 thi hiéu sudt phan tng dat
94,43% sau 5 phut (pH cua dung dich
phan mg ha tir 8 xubng 7 chi sau 4 pht),
v6i pH = 9 thi hiéu suit phan hay la
96,67% sau 5 phut, khi pH ting 1én dén
11 thi hiéu sudt phan tUng sau 5 phut 1a
97,92%. Nhu vay, tdc nhan hdéa manh
Fe(IV)-oxo dugc tao ra rat it ¢ diéu kién
pH <7, tdc nhan oxy hoa Fe(IV)-oxo chu
yéu duoc tao ra & méi trudng pH > 7, pH
thich hgp cho qué trinh phan huy 2,4,6 -
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Hinh 6. Phé sdc ki 2,4,6 -TCP & cac pH
dung dich khac nhau

TCP trong dung dich bang hé xiic tac Fe-
TAML/H,0; 1a pH > 7. Két qua nghién
ctru nay phu hop véi cac nghién clru vé
hé xuc tac Fe-TAML/H,O, do cac nha
khoa hoc trén thé gidi da nghién ctu [6].

3.4. Nghién ctu qua trinh phan huy
2,46 -TCP
kién tdi wu theo thoi gian

trong dung dich & diéu

Thi nghiém duogc tién hanh trong céc diéu
kién toi vu nhu sau: ndng do 2,4,6 -TCP
1a 3 mM, ty 1& Fe-TAML/H,0, la 1/2000,
noéng d6 H,0, 0,5 mM, pH = 9, thoi gian
phan tng 1an luot 12 0; 1; 3; 5; 10 va 15
phut. Két qua hiéu suat phan huy 2,4,6 -
TCP trong dung dich theo thoi gian dugc
biéu dién cic  hinh

trong sau.
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Hinh 7. D6 thi sy phu thudc ciia hiéu sudt
phan huy 2,4,6 -TCP vao thoi gian phan vng

Tir cac két qua cho thay: toc d6 phan hay
2,4,6 -TCP tang nhanh ngay tu khi c6
mat hé¢ xuc tic Fe-TAML/H,0,, sau 1
phut hiéu suat phan hay da dat 60%, sau
3 phut hiéu suat phan hity dat 90% va sau
5 phut 1a 95,92%. Khoang thoi gian sau 5
phut, tc d6 phan Gng ting cham va dat
hiéu suat 98,86% sau 15 phut.

4. KET LUAN

Céc diéu kién thich hop cho qua trinh
phan huy 2,4,6 - triclophenol trong moi
truong nude bang hé xuc tac Fe-
TAML/H,0; 1a: ty 1¢ Fe-TAML/H,0; la
1/2000, pH = 9 va ndng do H,0, la
0,5mM, thoi gian phan Gng tir 5-10 phut.
Trong diéu kién phan ung thich hop hiéu
sudt phan hity 2,4,6 - triclophenol c6 thé
dat dugc tir 95-99%. Tdc do phan huy
2,4,6 - triclophenol trong dung dich bang
hé xuc tac Fe-TAML/H,O; cao hon han
so véi cac h¢ o6xy hoa khac da dugc
nghién cuu [3,4,5,6,7].
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Hinh 8. Phé sdc ki 2,4,6 -TCP véi thoi

gian phan ung khac nhau
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