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Piéu ché chat xic tac hé Fenton di thé
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Bui Vin Thing’, Lé Thanh Chau
Khoa Sit pham Ly - Héa - Sinh, Triweong Pai hoc Péng Thap

Ngay nhan bai 6/4/2018; ngay chuyén phan bién 13/4/2018; ngay nhan phan bién 14/5/2018; ngay chip nhan diing 18/5/2018

Tom tit:

Vit liéu La/Fe-Bentonite duwgc diéu ché bang phwong phap trao déi ion don giin va dwogc ing dung dé xir 1y dé congo
trong nuwéc. Tinh chit dic trung ciia vét liéu duge danh gia bang cac phwong phap héa Iy hién dai nhw XRD, phan
tich nhiét va BET. Su ¢6 mét ciia La lam ting cwong kha nang xir ly dé congo ciia vit liéu La/Fe-Bentonite ¢ ca pH
trung tinh va cao hon. Hi¢u suit loai bé d6 congo trén 99% chi sau 1 gio va da danh gia mot s6 yéu t6 anh hwéng

dén kha ning xir Iy d6 congo nhw pH, lwrgng chit xic tac, lwong H O

,0,, ty 1¢ mol Fe/La trong chit xic tac.

Tir khoa: bentonite, dé congo, fenton, fenton di thé, La/Fe-Bentonite.

Chi s6 phén loai: 1.4

Pat van de

Ngay nay, sy phat trién vuot bac cta khoa hoc va cong
nghé hién dai 1am cho doi séng ciia con ngudi ngdy cang
dugc nang cao. Bén canh sy phat trién do, tinh trang 0
nhiém moi trudng cling ngay cang nghiém trong, dic biét
12 6 nhiém nudc thai clia nganh cong nghiép may mic, giay
dép va thudc da... Mdi nam c6 khoang hon 100.000 tin
thudc nhudém dugc san xuit trén thé gidi va khoang 10%
luong sir dung chua duoc xir Iy thai tryc tiép ra moi trudng
[1, 2]. Hién nay, trong mot s phuong phap dugc ap dung
dé xu Iy chit mau nhu hép phuy, sinh hoc, hoa hoc va vat 1y
thi phuong phap hoa hoc st dung qua trinh oxy hoa nang
cao duoc xem la phuong phap day hira hen va dang dugc
nhiéu nha khoa hoc quan tdm nghién ciru [1-3]. Phan tng
Fenton dong thé da duoc nghién ctru rong rai, tuy nhién viéc
sir dung hé xtc tac Fenton dong thé thuong dugc tién hanh ¢
pH théap, lam cho phuong phap nay mang lai hiéu qua kinh
té khong cao. Bé khic phuc han ché do, phan g Fenton di
thé str dung chét xdc tac sit trén nén chat mang khac nhau
da dugc nghién ciu va phat trién manh trong nhimg nim
gan day [1, 2, 4-6].

Xuc tac Fenton dj thé dugc sir dung trén nén chit mang
khéc nhau: cc cht hitu co nhu Nafion va nhua [7], cac vat
liéu vo co nhu zeolite, carbon, dat sét [2, 8-10]. Trong sb
cc chat mang do, bentonite duoc xem la tic nhan mang
tot nhat vi chiing ton tai trong ty nhién, ham luong phong
phu, hiéu qua x1t Iy cao va than thién voi moi truong [2, 11].
Hon nita, bentonite ¢6 dién tich bé mit cao, bén hoa hoc,
bén co hoc, nhiéu tinh chat ciu tric va tinh chit bé mat dic
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biét [12]. Tac gia M. Cheng va cs [10] cho rang, bentonite
mang sat(IIT) co thé phan hily xanh malachite va rhodamine
B khi c6 matcua H,O,. Tac gia L. Guz va cs [13] da sir dung
sat bién tinh bentonite dung lam chat xuc tdc Fenton hodc
photo-Fenton dé phan huy tinh thé violet.

Hién nay, mot sé oxide kim loai dat hiém budc dau duoc
sir dung lam chét xac tac di thé. Lanthan 14 nguyén t6 dét
hiém nhe, trit luong kha 16n, c6 tinh chat xtc tac cao véi gia
thanh thap so vi cac nguyén té dat hiém khac. Lanthan(IIT)
oxide thuong dugc st dung lam chét xuc tac, déng xuc tac,
boi vi La O, co ca tinh chit acid va base Lewis trong hé xtic
tac Fenton di thé. Khi lanthan(IIl) oxide dugc pha tap vao
sat(I1T) oxide s& ting cudng do bén va ting kha ning phan
huy cac hop chét hiru co cia F ¢,0,.

Trong nghién ctru nay, ching t6i gisi thicu mot sd két
qua vé didu ché vat liéu bentonite bién tinh bdi hdn hop
polycation La/Fe (La/Fe-Bentonite) va danh gia hoat tinh
xuc tac cua san pham dudi sy hd trg cta H,O, thong qua kha
nang phan hiy do congo trong nudc.

Noi dung va phuong phap nghién cuu
Nguyén liéu

Trong nghién ctru nay, ngudn bentonite dwoc sir dung
1a bentonite C6 Pinh - Thanh Hoéa (Bent TH) di duogc so
ché, nghién min, sang qua rdy 100 mesh. Sau khi lam sach,
bentonite dat dwgc mot sd tiéu chi sau: kich thudc hat
dat tr 100-200 pm, dién tich bé mat riéng 1a 72,34 m%/g,
dung lugng trao doi cation 1a 73 mldlg/100 gam bentonite
kho. Thanh phan héa hoc (phan traim khdi lwong) chu yéu
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Abstract:

La/Fe modified bentonite material was synthesised by
the simple ion exchange method and was applied to
treat congo red in water. The characteristic properties
was determined by XRD, thermal gravity, and BET. The
lanthanum in material could increase the applicability
in treating congo red in neutral and little base media.
About 99% congo red could be removed after 1 hour.
The factors during the treatment which were studied
included pH, catalyst dosage, H,O, dosage, and effect of
Fe and La mol ratio in the catalyst.

Keywords: bentonite, congo red, fenton, heterogenous
fenton, La/Fe-Bentonite.

Classification number: 1.4

gbm: Si0, (58,94%); Al O, (20,25%); MgO (3,02%); K,O
(1,35%) va mot so ox1de khac

Cac hoéa chat khac gdm LaCl,.6H,0, FeCl,.6H,0,
Na,CO,, do congo (Tmng Quéc) deu o dang tmh kh1et

khong can ché hoa bd sung va mot sd hoa chat can thiét
khac.

Phwong phdp diéu ché

Miu bentonite bién tinh bing polycation La/Fe duoc
tong hop theo quy trinh cua H. Fida va cs [2]. Qua trinh
diéu ché duoc tién hanh theo 2 giai doan: (i) Piéu ché tic
nhan bién tinh: dung dich polycation La/Fe dugc diéu ché
theo phuong phap dong thuy phan bang cach thém timg
giot dung dich Na,CO, 0,5M vao 100 ml dung dich LaCl,
0,5M va FeCl, 0, 5M v6i ty 18 mol La*/Fe** thay doi (0: 1
1:3; 1:2; 1:1; 2 1; 1:0) dudi diéu kién khudy manh & nhlet
d6 60°C cho dén khi ty 16 mol OH/(Fe**+La*") 1a 2,0; ty
1¢ mol (Fe*'+La*")/bentonite 14 10 mmol/gam va hdn hop
duogc gia hoa 3 gio ¢ 60°C thu dugc dung dich polycation
La/Fe; (ii) Piéu ché vit liéu La/Fe-Bent: thém cham dung
dich polycation La/Fe vao huyén phu sét bentonite (1% khoi
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luong) dudi diéu kién khudy manh & 60°C trong 6 gid. San
pham duoc loc, rira vai 1an bang nude cit dé loai bo hét ion
CI du (thw bang dung dich AgNO, 0,1M) va siy miu &
110°C trong 10 gi¢, nghién min va nung ¢ 400°C thu dugc
vat liéu La/Fe-Bent.

Cdc phwong phdp xdc dinh ddc tinh vt liéu

Gian d6 nhiéu xa tia X (XRD) cua san pham duoc ghi
trén nhidu xa ké tia X D8 Advance-Bruker (Dtc) sit dung
btrc xa 40 kV, 300 mA, quét tir 1-50°, khoang cach 16p duogc
xac dinh qua mat 001 cia gian dd XRD; su mét khdi luwong
ctia vat liéu theo nhiét do dugc xéac dinh trén thiét bi phan
tich nhiét Labsys TG/DTG SETARAM (Phap) véi toc do
nang nhiét 10°C/phut trong méi trudng khong khi tir 30 dén
900°C. Ph6 hdng ngoai (FTIR) ciia bentonite nguyén liéu va
bentonite bién tinh duoc xac dinh trén may GX-PerkinElmer
(M¥). Dién tich bé mit BET cua cac mau dugc xac dinh tir
duong ding nhiét hip phu - khir hip phu nitrogen tai 77K
trén thiét bi Micromeritics (M).

Danh gid hoat tinh xiic tdac cia vt li¢u diéu ché

Hiéu qua xuc tac cua La/Fe-Bent dugc danh gia boi qua
trinh phan huy do congo trong nudc bang cach thém 0,1
gam vat liéu vao trong 100 ml dung dich d6 congo (100
mg/l). Trudce khi thém H,0 > dung dich dwoc khudy khoang
10 phut dé phan tan chét xuc tac. Sau khoang thoi gian xac
dinh, 1iy khoang 5 ml dung dich nu6c loc phan tich bang
phé UV-Vis (UV2650-Shimadzu, Nhat Ban) véi budce song
496,5 nm [14]. Hiéu suat phan hity cia mau duoc xac dinh
béang cach so sanh ndng d6 do congo trong dung dich trude
va sau khi phan tng.

£ 2 ~ 2 a~
Ket qua va thao luan

Phén tich dic tinh ciia bentonite trwde va sau khi bién
tinh

Gian d6 XRD ciia miu bentonite nguyén lidu va
bentonite bién tinh dugc trinh bay & hinh 1. Trong mau Bent
TH c6 chtra thanh phan chinh 1a montmorillonite (MMT)
véi pic dic trung & 20 = 5,95° (d = 14,83A); 19,68; 35,61°.
Tir gia tri d, cho biét, bentonite Thanh Hoéa thugc loai
bentonite k1em thd chtra chu yéu 1a cation Mg?, Ca®".
[15]. Bén canh céc pic dac trung cia MMT con co m(_)t 5O
pic cta cac tap chat nhu quartz, nacrite, antigorite [2, 4].
Tuy nhién, trong mau La/Fe-Bent xuét hién thém mot sd
pic & 260 = 20,89°; 24,48% 31,03°; 35,52°% tuwong ty nhu phd
XRD chuén cua Fe,O, (JCPDS card No. 033- 0664) [2, 16]
va pic phd 6 20 = 28 56° 30,58° cho thay tin hiéu ton tai cua
La,O, (JCPDS card No. 54-0213) [2, 17]. So sanh v&i mau
bentonlte nguyen khai chi ra trong hinh 1 c6 thé nhan dinh
rang, qué trinh bién tinh bentonite bang tac nhan polycation
La/Fe da thanh cong véi cac pic phd XRD dic trung cho
tung loai vat ligu.
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Cudng dé

(¢) La/Fe-1/3Bent

(d) La/Fe-1/2Bent
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(b) La/Fe-2/1Bent

(a) Bent TH
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Hinh 1. Gian dé XRD clia cac miu bentonite nguyén liéu va
bentonite bién tinh.

Hinh 2 trinh bay dugc dang nhiét hap phu - kht hép phu
N, va duong phan b kich thudce 16 x6p cia miu bentonite
Va bentonite bién tinh. Tir hinh 2 cho thiy nhimg thay dbi
vé tinh chat b& mit cua bentonite sau khi bién tinh bang tac
nhan polycation La/Fe. Dién tich bé mit ciia mau La/Fe-
Bent tang 1én 90,03 m?/g so v&i Bent TH (72,34 m?/g). Dién
tich bé mat, thé tich 15 xép va kich thudce 16 xép duoc chira
trong bang 1. Két qua nghién ctru nay phi hop véi mot sd
cong bd trude day [2, 4, 16, 18].
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Hinh 2. Du’dng ding nhiét hap phu - khi hap phu N, (A) va
duong phan bd kich thuéc 16 x6p (B) clia mau bentonite nguyén
liéu va bentonite bién tinh.

Bang 1. Cac thong s6 dic trung cho tinh chat bé mat va cu tric
mao quan cta bentonite va benonite bién tinh.

Méu Sy (m¥g) S (mYg) S (mfg) VP (em’g) D, (nm)
Bent TH 72,34 40,52 31,82 0,089 2,5
Bent TH [4] 70,26 23,64 46,63 0,139 39
La/Fe-Bent 90,03 - - 0,177 39

Do bén nhiét cua bentonite va bentonite bién tinh duge
khao sat bang phan tich trong lugng nhiét. Hinh 3 1a gian d6
TG va DTG ctia mau bentonite va bentonite bién tinh.
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(2) Bent TH
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Hinh 3. Gian d6 TG va DTG cla bentonite nguyén liéu va
bentonite bién tinh.

Tir hinh 3 nhan thdy ring, trong khoang nhiét do tir 30-
200°C 1a giai doan mat khdi lugng trén duong TG do qua
trinh giai hap phu nuéc hip phu vat Iy trén bé mit ngoai va bé
mit trong cua 16p sét voi khdi lugng giam 14 10,76% (Bent
TH) va 10,41% (La/Fe-Bent). Giai doan mat khdi luong
trong khoang nhiét do tir 200-600°C duoc quy gan cho qua
trinh mat nu6e hydrat cation vo co hodc mat nhom hydroxyl
trong polyoxocation kim loai ndm & 16p gitra sét bentonite
v6i d6 giam khéi luong 14 3,55% (Bent TH) va 7,25% (La/
Fe-Bent). Giai doan mat khéi luong trén 600°C dugc quy
gan cho qué trinh tdch nhém -OH cua 16p aluminosilicate
v6i khéi lugng mat khoang 2,34% (Bent TH) va 1,77% (La/
Fe-Bent) [4].

Anh hwong ciia mét so thong sé dén kha ning phin
hity do congo

Pdnh gid hiéu qua phdn hity dé congo ciia vit liéu diéu
ché: két qua danh gia hidu qua xtic tac ciia bentonite nguyén
lidu va bentonite bién tinh dbi véi su phan hiy do congo
duoc chi ra & hinh 4. Cac mau Bent TH ¢6 hiéu suét xir ly
nho hon 25% lugng d6 congo trong dung dich khi c6 mat
H,0O, va khong c6 H,O,. Trong khi do, mau La/Fe-Bent xir
ly trén 99,15% lugng do congo trong dung dich khi ¢6 mat
H,0,. Diéu nay cho thy, La/Fe-Bent la chat xtc tac Fenton
d1 the ¢6 4i lyc cao trong phan hily chat mau hitu co [2].

Hiéu sud, H(%)

Bent TH

La/Fe-Bent

Hinh 4. Hiéu suat phan hidy dé congo cia bentonite va bentonite
bién tinh.

Anh huong cia thoi ‘gian: anh huong cua thoi gian dén
su phan huy do congo bang vat liéu La/Fe-Bent dugc nghién
ctru trong diéu kién: ndng d6 do congo la 100 mg/l, lugng
chét xuc tac 1a 1 g/1, nhiét do 30°C, tién hanh lay mau sau
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khoang thoi gian nhat dinh trong 90 phut. Két qua khao sat
anh hudng cia thoi gian dén su phan hiy do congo bang La/
Fe-Bent dugc trinh bay ¢ hinh 5.

100+

Hiéu sudt, H%
©
g
1

80+

704

60 ~

0 10 20 30 40 50 60 70 80 g0
Thi gian (pht)

Hinh 5. Anh hudng ciia thdi gian dén su phan hiy dé congo bing
vat liéu La/Fe-Bent.

Tir hinh 5 cho thay, qua trinh phan hiy d6 congo bang
La/Fe-Bent xay ra nhanh trong thoi gian 45 phut dau, sau dé
tdc d6 phan hily giam dan va gan nhu dat can bang khi thoi
gian dat 60 phtt. Do vay thoi gian 60 phut dugc sir dung cho
cac nghién ctru tiép theo.

Anh hieong ciia 1y 1é mol La va Fe: anh hudng cua ty 18
mol Fe va La trong chét xtc tac La/Fe-Bent dén kha ning
phan huy do congo duoc trinh bay ¢ hinh 6. Hiéu suit phan
hily d6 congo ctia mau La/Fe-Bent véi ty 1¢ mol Fe/La 1a 3/1
va 2/1 gin bang nhau va dat trén 97,8%. Do vy, ty 18 mol
Fe/La trong La/Fe-Bent 1a 3/1 dugc st dung dé t6i wu hoa
diéu kién diéu ché chét xtic tac voi ty 16 mol khac nhau. Anh
huong xuc tac cia mau La/Fe-Bent c¢6 thé dugc giai thich
dya trén tinh acid - base cua lanthan(III) oxide trong hé xuc
tac di thé. Oxygen mang lu6i & bé mat tinh thé trong LaO,
la tdm base Lewis, trong khi ion kim loai lanthan la tdm acid
Lewis [19]. Acid Lewis co thé xuc tac cho phan © g oxy hoa
do sy tao thanh san phdm cong acid - base vdi chit nén hoic
V@i tac nhan oxy hoa [20]. Hon ntra, La,O, la mot oxide
bén, lam giam ning lugng hinh thanh oxygen 16 trong Tuy
nhién, hoa tri ciia chét pha tap phai thip hon hodc bang hoa

100 A

23
=}
1

Hiéu suit, H%
=)
(=]
1

40

204

1:0 3:1 211 1:1 1:2 0:1
T¥ 1& mol Fe/lLa

Hinh 6. Anh huéng ctia ty 1é Fe/La trong La/Fe-Bent dén kha
nang phan hay dé congo.

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(8) 8.2018

Khoa hoc Tu nhién n—

tri ciia lanthan hodc enthalpy va nang luwong tu do Gibbs cia
chat pha tap phai kém bén hon [21]. Trong truong hop La/
Fe-Bent, Fe la da hoa tri va enthalpy hinh thanh cua Fe,O,
(-826,2 kJ/mol) thip hon cia La,O, (-1791,6 kJ/mol) [22]
Do d6, d6 bén va hiéu qua xuc tac cua La/Fe-Bent do dong
g6p cua ty 1€ mol Fe/La trong La/Fe-Bent va anh huong ctia
qué trinh dong két hop ciia chung ddi v6i sy phan hiy do
congo [2].

Anh hieong ciia pH: hiéu suat xtr Iy dé congo trong nudc
bé’lng vat liéu La/Fe-Bent dugc chira & hinh 7 cho théy, kha
nang xu 1y gan nhu hoan toan trong khoang pH tur 2 dén 7.
Xu hudng bién d6i nay twong tu nhu hé F enton ddng thé,
tuy nhién, khac v6i qua trinh Fenton dong thé 13 hiéu qua
van dat trén 98% khi pH = 7. Khi pH > 8, hiéu suat xir 1y
giam di dang ké. O pH cao, hiéu qua cta chit xtic tic giam
dang ké 1a do tinh khong bén ciia H,O, va kha nang oxy hoa
thap cua gbc hydroxyl trong dung dlCh kiém.

100

90

Hiéu sudt, H(%)

804

70

60+

50 T T T T T T T 1

Hinh 7. Hiéu suit xi ly dé congo trong nuéc ctia La/Fe-Bent phu
thudc vao pH dung dich.

Qué trinh Fenton phu thudc chi yéu vao pH dung dich 1a
do anh huéng dang ton tai cia sit va hydro peroxide. Theo
S. Parsons [23], pH t5i uu cho phéan ting Fenton dong thé 1a
3,0 va kha nang xuc tac cua hé Fenton giam khi pH cao la su
tao thanh cac dang sat oxohydroxide va két tua hydroxide
ctia sat khong hoat dong. Trong truong hop nay, cac goc
hydroxyl it dwoc tao thanh do céc loai ion sit hoat dong
khong c6 san trong dung dich. Ngugc lai, trong khoang pH
~ 3, ion Fe** khong dé tai hoa tan va do d6 khong tham gia
vao qua trinh khir. Trong d6, Fe*" hoa tan d& dang dong két
tia voi Fe** oxohydroxide khi ca 2 ion nay xut hién & pH
trung hoa va pH cao [9]. Phan ung Fenton c6 hi¢u qua cao
trong moi truong acid (pH = 3) giup cho cac loai Fe’* tan
trong dung dich. Hon nira, sy tu phan huy cia H,O, tang va
kha nang oxy hoa cua goc HO" giam ¢ pH cao [6] O pH rét
thap, cac dang ion phuc sat [Fe(H,0)* ton tai gdy can tro
kha nang phan Umg voi H202 s0 voi cac dang ton tai khac
[5]. Hon nita, khi nong d¢ ion H" cao thi H,0, dé hinh thanh
ion oxonium [H,0,]" bén. Ton oxonium lam cho H,0, ben
hon va lam gidam kha nang phan Gng cua no6 voi cac 1on sat
trong dung dich [2, 6].
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HO, + H — [HO,] (1)

Anh hwong cia lwong chdt xic tic dén kha nang phdn
ity d6 congo: anh huéng cua luong chit xuc tac dén kha
nang phan hiy do congo cta La/Fe-Bent dugc chi ra trong
hinh 8. Két qua cho thay, hiéu suat phan huay do congo bi
anh huong dang ké khi luong chit xuc tac thay doi tir 0,25
dén 1,0 g/l. Khi lugng chit xuc tac ting tir 0,25 dén 1,0 g/l
thi hiéu suat xur 1y tang tir 34,19 1én 99,21%. Su gia ting
luong chit xuc tac dan dén ting sé lwong chéat hip phu sin
6 va tam xuc tac dbi véi su phan huy do congo [2]. Tuy
nhién, hiéu suat phan huy do congo gan nhu khong do6i khi
luong La/Fe-Bent ting 1én dén 2,0 g/l. Ly do, c6 the khi gia
tang luong La/Fe-Bentonite, ndéng do cac dang ton tai cua
st trong dung dich ting 1én. Su du thira ion sat trong qua
trinh Fenton di thé c6 thé dong vai tro 13 chat thai, can tre
kha nang phéan huy do congo khi luong cht 16n hon 1 g/l.

100 o

90

Hiéu suit, H%

80 +

70

60

50+

40 T T T T T T ]
0.25 0.50 0,75 1.00 1.25 1.50 1.75 2.00
Lugng chat xic tdc (g/)

Hinh 8. Anh hudng ciia lugng chat xiic tic dén kha nang xi ly
dé congo.

Anh huéng cia luong cht H,0, dén sw phan huy do
congo: hinh 9 cho thay anh huong ctia ndng do H,0, dén
kha nang phan huy do congo bang vat li¢u La/Fe- Bent Hleu
suat loai bo do congo ctia La/Fe-Bent tang khi nong do H,0,
thay doi tir 5 dén 30mM. Nong do H,0, nho6 hon 30mM
khong du dé tao ra gbc HO", do vay lam cham toc d6 oxy
héa va lam giam hi¢u qua xur ly. Khi ndng do H,O, tang tur
30 d&én 60mM thi hiéu suit xir Iy d6 congo cua La/F e-Bent
thay d6i khong dang ké va co xu hudng giam. Khi nong do
H,0O, tang dan dén giam tdc do phan huy tao ra gbc HO', boi

1uu -

50 o

Hiéu sudt, H%

60 —

10 2'0 3b 4‘0 Sb 60
Luong HO, (mM)
Hinh 9. Anh huéng ciia lugng H,0, dén kh ning phan hay dé
congo clia hé La/Fe-Bent/H,0,
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vi H,0, phan ¢ mg voi gbc HO". Goc HO® phan tmg voi H,0,
h1nh thanh goc HO,' it ¢6 kha nang phan Gng hon so VO’i
gbc HO" chi ra trong phan tmg (2) va (3). Do do, trong cac
nghién ctru tiép theo ndng do H,0O, duoc st dyng la 30mM.

HO0, + HO" — HOO" + H,0 )
HOO" + HO" — H,0 + O, 3)

Anh hwéng ciia nhiét dg va toc dg phan mg: anh huong
ctia nhiét do dén sy phan hity d6 congo dugc nghién ctru &
cac khoang nhiét 6 khac nhau (30; 35; 40 va 45°C), két qua
chi ra & hinh 10. Dé danh gi kha nang anh hudng cua nhiét
d6 dén téc d6 phan hiry d6 congo bang vat liéu La/Fe-Bent
thuong st dung phuong trinh gia dong hoc bac 1 [2, 24].
Dang tuyén tinh ctia phuong trinh gia dong hoc béac 1 dugc
biéu dién theo biéu thirc (4).

m(c j . @
C

Trong do, k 1a hang s6 te do gia dong hoc bac 1 (phat N,
C, va C (mg/l) 1a nong do ban dau va ndng do can bang tai
thO‘l gian .

T y(30°C) =0,0587x +0,6168; R =0,9607
1 y(35°C) =0,0613x +0,6896; R2=0,9615

030°C
m35°C
A45°C
@40°C

In(Co/C)

© = P W A U Oy a1 oo
T R R R

Y(40°C) = 0,0639x +0,8682; R2=0,9570

¥(45°C) = 0,0692x + 0,9772; R2 = 0,9565

0 IIO 2‘0 3‘0 4‘0 Sb 6b 7‘0 éO 9‘0
Thoi gian (phit)
Hinh 10. Dang tuyén tinh ctia phuong trinh gia dong hoc bac 1
clia qua trinh x@ ly dé congo bang La/Fe-Bent.

Hinh 10 cho thay, nhiét d¢ ting thi tc d6 phan huy do
congo cua vét liéu La/Fe-Bent ting. Hang so0 toc df tang tu
0,0587 1én 0,0692 phut' khi nhiét do tang tir 30 Ién 45°C.
Dbiéu nay c6 thé dugc giai thich rang, tang nhiét d6 phan ung
Fenton lam cai thién toc d9 phat sinh ra nhém HO" va do d6
tang cuong kha nang phan huy do congo.

Gia thiét hang s6 tdc do trong khoang nhiét do tir 30 dén

E

45°C tuan theo phuong trinh Arrhenius, k = k, ,efRi; [24],
lay logarit co sb e ca 2 vé ta duoc phuong trinh dang tuyén
tinh, Ink =

biéu thi mdi quan hé giita Ink va

1/T chi ra trong hinh 11. Hé s6 goc trong hinh 11 chinh 1a

= 8,314 (J/mol.K) ta tinh dugc gia tri £, cua sy phan huy do
congo biang La/Fe-Bent 1a 8,56 kJ/mol [2].
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2.
o 28 By =-1029x+ 0553
=270 R2=0.9677
2,75
2,80
2.85
=290 + T T |
0.0031 0,0032 0.0033 0,0034

T

Hinh 11. D4 thi biéu dién sy phy thudc ctia Ink qua 1/T cta su
phan hiy dé congo bang La/Fe-Bent.

D6 bén ciia La/Fe-Bent doi voi s phan hiy do congo: két
qua danh gia kha nang tai sir dung chat xtic tac La/Fe-Bent
dbi voi sy phan hity d6 congo chi ra trong hinh 12 cho thiy,
kha ning phéan hity do congo 86% sau 5 lan thi nghiém. Hiéu
qua tai sir dung nay c6 thé dugc ing dung lam chit xuc tac
trong thuc té.

100 ~
90

80 A

Hidu sudt, H%

70 A

60 -

50 +

Lanl Lan2 Lin3 Lan4 Lan5s

Hinh 12. D bén cta vat li¢u La/Fe-Bent doi véi sy phan hiy dé
congo.

£ ~
Két luan

Chéat xtc tac Fenton di thé duoc diéu ché 1a La/Fe-
Bentonite va danh gia kha nang xu ly dé congo trong nudc.
Céc phuong phép phan tich héa ly nhu XRD, TG-DTG
va BET chimg minh qué trinh bién tinh bentonite bang
polycation La/Fe da thanh cong véi cac pic déc trung cua
La O, va Fe,O, chi ra trong pho XRD, céc pic phd dao dong
dac trung cua tac nhan diéu ché dugc chi ra trong phé FTIR.
Anh huong cia mot s6 thong s6 dén kha nang phan huy dé
congo cua vat liéu nhu pH, luong chat xuc tac, luong H ,0,,
ty 16 mol Fe/La cho thiy hiéu suét loai bé dé congo cua Vat
liéu trén 97% khi pH = 3-7, lugng chét xtic tac 1a 1 g/I, luong

0, 1a 30mM va ty 1¢ Fe/La la 3/1. Hi¢u qua phan huy cua
La/Fe-Bentonite 1a do sy tham gia cta lanthan(I1I) oxide véi
ca tinh acid va base Lewis.
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