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TOM TAT

Cac vat liéu ty nhién bao gém dét sét, da ong va cao lanh duogc bién tinh bé“mg phuong phép ngdm thm mudi sit
va gia nhiét vat 1i dé trg thanh xtc tic cho qua trinh Fenton di thé, phan hity pham mau hitu co Reactive Yellow
160 (RY160). Cac dic diém hinh thai bé mat cua cac vat liéu bién tinh duoc xac dinh théng qua anh hién vi
dién tu quét SEM. Céac vat li¢u sau khi bién tinh duoc str dung cho qua trinh Fenton di thé, phan huy phém mau
RY160. Sau khi bién tinh cac vat liéu ty nhién c6 kha nang xuc tac tt cho qua trinh Fenton. Nghién curu sy anh
hudng ciia ham lugng xuc tac, ham lugng chét oxi hoa, pH, nhiét d6 va thoi gian dén hiéu sudt xir 1y mau dugc
thyc hién nhim tim ra diéu kién thich hop nhét khi thuc hién qué trinh xtr Iy phdm mau véi xuc tac didu ché
dugce. Tai diéu kién thich hop tim dugc, hiéu sudt xtr Iy mau cho pham mau RY 160 cia cac vat liéu bién tinh 1a
rit cao: dat sét bién tinh (Cla-Fe) dat 97,5%, cao lanh bién tinh (Kao-Fe) dat 96,0%, d4 ong bién tinh (Lat-Fe)

dat 92,1%.

Tiur khéa: Cao lanh, da ong, dit sét, Fenton di thé, Reactive Yellow 160.

I. DAT VAN PE

Nganh cong nghiép dét nhuém cé dic diém
la phat thai nhitng chat kho phan huy, anh
hudng nghiém trong va lau dai dén moi truong.
Nudc thai nganh dét nhud¢m c6 thanh phﬁn
phuc tap, phu thudc vao tung giai doan va hoa
chat str dung, nhung yéu t6 chu yéu 1am anh
huong dén chat lugng nudce va kha ning truyén
anh sang 13 cac phAm mau c6 chtra hop chét ho
azo (Ding Tran Phong, 2008), loai thudc
nhuém dang dan thay thé cac phim mau co
chira kim loai trong thanh phan. Dic diém cua
c4c pham mau azo nay kho phan huay sinh hoc,
kho ling dong, chi yéu dugc xur 1y bing
phuong phap hap phu hodc tdy mau bang chat
oxi hoa nhu ozon hodc clo (G. Meireles, 2016),
tuy nhién cac phuong phap nay khong triét dé
va c6 nhiéu han ché. Nghién ctru cac phuong
phap méi c6 kha nang phan hity cac phdm mau
azo 1a van dé cap thiét, c6 y nghia 16n véi sinh
thai moi trudng va dam bao cudc sdng lau dai
ctia con nguoi.

Trong nhitng ndm gan day, c6 nhiéu cong
trinh nghién ciru cac phuong phap xtr 1y phdm
mau azo: Phuong phap hip phu, phuong phap
sinh hoc (Pang Tran Phong, 2004, 2005),
phuong phap oxi hdéa nang cao (Mahsa
Dindarsafa, 2017; W. Hajjaji, 2016; Yongjun

Shen, 2016). Trong do, phuong phép oxi hoa
nang cao st dung gdc hydroxyl (OH) tao ra
nhd sy phan hay H,O, khi c¢6 mit ion Fe*"
dang 12 mot huéng nghién ctru méi, ¢ nhiéu
trién vong va tiém ning ap dung vao thuc té
nude ta. Véi wu diém 13 thé oxi hoa khir cao
cia OH’, c6 kha nang oxi hoa khong chon loc
hau hét cac hop chat hiru co doc hai khé phan
huy thanh cac hop chat it doc hon, d& phan hay
sinh hoc hon hodc oxi hoa hoan toan tao thanh
CO, va HO (Mahsa Dindarsafa, 2017; W.
Hajjaji, 2016; S.Guo, 2016; Yifei Diao, 2018;
Maribel Ocampo-Gaspar, 2018; Sanjeev
Sangami, 2017).

Véi muc dich didu ché ra vat liéu co6 kha
nang xuc tac cho qua trinh oxi hoa nang cao,
chung t6i str dung cac vat liéu c6 ngudn gdc
thién nhién nhu: dat sét, cao lanh va da ong,
sau d6 bién tinh chiing, nang cao hoat tinh xuc
tac va ap dung vao qua trinh oxi hoa nang cao,
xtr 1y pham mau.

II. PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u

Dit sét tho duoc l4y tai khu vuc lang gbm
Bat Trang, xa Bat Trang, thi tran Gia Lam, Ha
Nbi. Cao lanh (Kaolin) c6 thanh phan khoang
vat chu yéu 1a kaolinit, duoc 1dy tai mo & xa Di
Nau, huyén Tam Noéng, tinh Pha Tho. Dit sét,
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cao lanh dugc sy kho ¢ 80°C, nghién va ray
dén kich thude hat min bﬁng rdy 0,1 mm. ba
ong ty nhién duoc lay tai khu vuc lang cd
Puong Lam, thi xa Son Tay, Ha Noi; sau khi
rira sach ban dat, dugc nghién va ray dén kich
thudce déng déu ¢& 0,05 cm, sau d6 rira sach lai
v6i nudce ct hai 1an va siy kho ¢ 80°C.
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp bién tinh vit liéu

Dit sét, cao lanh va da ong sau khi so ché
déu dugc bién tinh bang phwong phap ngam
tam voi mudi sat (IT) sunfat theo ti 16 1,5 g
mudi Fex(S04)3/10 gam vat liéu tho. Khudy cac
hdn hop & toe dd 120 vong/phit trong thoi gian
2 gid, sau do6 dé ling va sdy trong ti sdy &
100°C. Hon hop sau khi siy duge nung trong
16 nung & 500°C trong thoi gian 2 gio, dé ngudi
thu duoc xuc tac twong tng 1a dat sét bién tinh
(Cla-Fe), cao lanh bién tinh (Kao-Fe) va da
ong bién tinh (Lat-Fe).
2.2.2. Phuwong phap khdo sat dac tinh vt liéu

Hinh thai bé mat cac vat ligu dugce x4c dinh
bang kinh hién vi dién tir quét (SEM), quét bé
mit mau bang mot chum tia dién tir hoi tu cao
trong diéu kién chan khong, cac tin hi¢u tu
mau phan xa lai dugc thu thdp va tao thanh
hinh anh bé mit mau, hién thi trén man hinh va
anh quét. Anh SEM cung cép céc thong tin vé
ddc diém hinh dang bé mat, hinh théi ciu tric
cua vat lidu: ¢& hat, sy két tinh va vi ciu trac
trén bé mit ciia mau. Két qua do SEM duoc
ghi trén may Oxford Microanalysis ISIS 300
tai Pai hoc Quéc gia Ha Noi.

Hinh 1. Anh SEM ciia miu Cla-Fe ¢ kich thwéc phéng dai 5000, 10000 va 20000 lan

2.2.3. Phwong phap thi nghiém

Céc thi nghiém khao sat hoat tinh xtc tac,
hiéu suét xir 1y phAm mau khi st dung céc vat
liédu duoc tién hanh trong dung dich theo
phuong phap mé, cic hoa chat dugc bd sung
mot 14n vao trong cbc phan tmg. Chuén bj 200
ml dung dich phdm mau RY160, ndng do 50
ppm (0,05g/1), dugc pha ché va diéu chinh pH
xac dinh bang dung dich axit sunfuric 1M va
natri hidroxit 1M; sau d6 tiép tuc duoc b sung
xtc tac twong ung, khudy trén mdy khudy tir
gia nhiét & toc do 120 vong/phit va luong
chinh xac dung dich H,O, 30% (w/w), thoi
gian phan tmg dugc tinh tir khi bat dau bo sung
dung dich H,0,. Néng d0 cia RY 160 duogc xac
dinh bang phuong phap do do hip thu quang ¢
cac mbe thoi gian 0, 30, 60, 90 va 120 phut.

Theo ddi sy thay d6i ndng d6 phdm mau
trong qué trinh xr 1y bang phuong phap phd
hap thu phan t¢ UV-Vis. Dung duong chuin
ciia RY160 va theo ddi ndng d6 phim mau &
budc song hép thu cuc dai la 428 nm, trén may
do HARCH DR3900. Hi¢u suit xtr li mau
duoc xac dinh theo cong thuec:

Co _Ct

H(%) = x100

o

Trong d6: C,, C; 1a ham lugng RY 160 trong
mau trude xtr 1y (0 phut) va sau xir 1y duoc t phit.
II. KET QUA VA THAO LUAN
3.1. Hinh thai vét liéu bién tinh

Pic diém hinh thai bé mat cua vat lidu
Cla-Fe, Kao-Fe va Lat-Fe dugc phan tich trén
anh SEM, két qua thé hién ¢ hinh 1, 2 va 3.
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Cac mau vat litu dit sét (Ewa Koszela-
Marek, 2015) va cao lanh (Fawei Jiang, 2015)
c6 bé mit twong dbdi min, tuy nhién sau qua
trinh bién tinh, bé mit vat liéu co sy thay doi,
¢6 cac manh nho xuét hién & kich thudce ¢& 0,2
- 0,5 um. Dbi voi anh SEM ciia mau da ong,
két qua cho thdy bé mit da ong sau bién tinh
Lat-Fe tuong ddi dac khit, trai nguoc véi anh
SEM thé c6 ciu tric xdp (Mitali Sarkar, 2006),
didu nay co thé giai thich do sy c6 mit cta cac
manh nho mudi sit sau khi nung di phan hay
trg thanh oxi sat, 14p ddy cac 16 xdp cua da
ong. Cac manh nho xuét hién nay s& 1a trung
tam kich hoat cho phan tmg Fenton dj thé.

3.2. Céc yéu t6 anh hwéng téi hi¢u suit ciia
qua trinh xir Iy phAm mau

Qua trinh Fenton di thé duoc dua trén phan
ung co ban sau:

RY160+ H,0, — san pham (1)

hodc RY160+OH" —* 5 san pham (2)

Trong d6: X-Fe 1a vat lidu bién tinh Cla-
Fe, Kao-Fe va Lat-Fe, san pham 1a cac hop
chat trung gian khong mau hodc san phim
khoéang hoa.

Hinh 2. Anh SEM ciia miu Kao-Fe & kich thwée phéng dai 5000, 10000 va 20000 lan

Hinh 3. Anh SEM ciia miu Lat-Fe ¢ kich thwéc phéng dai 5000, 10000 va 20000 lin

Qua trinh xtr Iy phdm mau hiru co phy thudce
vao cac yéu td: ndng d6 pham mau, ham lugng
vat liéu bién tinh, néng dd chat oxi hoa. Ngoai
cac yéu td trén, cac yéu té khac cia méi truong
phan tng nhu pH, nhiét d0 dung dich va sy c6
mat cda cac ion v0 co cling lam anh hudng toi
hiéu suét ciia qua trinh xtr 1y. Sy anh hudng
cia cac yéu to dén qua trinh xtr 1y lan luot
duoc khao sat nham tim ra diéu kién ti uvu
nhat cho qua trinh xir 1y.

3.2.1. Anh hwéng ciia ham lwong vit liéu
bién tinh

Trong co ché phan tmg Fenton di thé, hiéu
qua xu 1y anh huéng manh bdi ham lugng xuc
tac, nhan t& co ban gay ra hoat tinh xuc tac la
sat. Anh huong ctua ham luong hé xuc tac hay
vat liéu bién tinh duoc khao st tai cac gia tri 0
g/l, 0,50 g/l, 1,25 g/1, 2,5 g/l va 3,75 g/l trong
diéu kién cb dinh pH = 2 d6i voi Cla-Fe va
Kao-Fe, pH =7 ddi vé6i Lat-Fe, néng do H,O,
2,45 mM, thoi gian xtr 1y 120 phut. Tién hanh
thi nghiém véi cac gia tri pH, ham luong H,O,
duoc chon trén co s& d3 duogc khao sat mot sb
thi nghiém tham do, nhdm tim ra diéu kién ban
dau phu hop.
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Hinh 4. Anh hwéng ciia ham lwgng vit li¢u bién tinh
([H,0,] = 2,45 mM, pH 2 hodc 7, t’= 30°C)

Két qua thi nghiém (thé hién ¢ hinh 4) cho
thay: khi tién hanh phan tung khong c6 bd sung
chat vat liéu bién tinh, hiéu qua qua trinh xu Iy
thdp vi ddy la phan ung oxi héa phim mau
thong thuong ctia H>O, trong moi trudong axit;
voi dat sét hidu sudt chi dat 14,0%; voi cao
lanh dat 16,0% va da ong dat 10,1%. Tu day
cho thiy ¥ nghia cua viéc sir dung vat liéu bién
tinh cho qué trinh phan tng, khi c6 mit ion sat
& pha di thé, H,O, phan huiy tao ra gbc OH' 1a
tac nhan chinh oxi héa cac chat hiru co trong
nudc (Fenton H.J.H, 1894).

Khi ting ham lugng vét lidu bién tinh tir 0
g/l &n 3,75 g/1, hiéu suét qua trinh xtr 1y ¢6 xu
huéng ting dan khi ham lugng chat xuc tac
tang 1én. V&i vat licu Kao-Fe, hi¢u qua xu ly
tang dan khi tang luong Kao-Fe, dat gia tri lon
nhat 76,0% tai gia tri 3,75 g/l, day 1a gia tri
ham luong vat liéu bién tinh twong d6i 16n, do
d6 khong tiép tuc ting gia tri ham luong 1én
cao hon nita. Vi hé xuc tac Cla-Fe, hiéu suét
16n nhét dat giad tri 69,9% tai ham lugng 2,5
g/l, sau d6 tiép tuc ting ham lugng Cla-Fe 1én
nita thi hiéu suat phan Gng giam con 61,2%.
Hién tugng nady tuong ty xdy ra voi Lat-Fe,
hiéu sudt cao nhat khi ham luong Lat-Fe la
1,25 g/l, dat 69,9%; sau do tiép tuc tang ham
luong 1én 2,5 g/l va 3,75 g/l thi hiéu sut giam
xudng 47,6% va 43,0%. Piéu nay c6 thé giai
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thich do co ché ciia qua trinh Fenton di thé nhu
sau (Mahsa Dindarsafa, 2017; M. Diikkanci,
2010; Sergio Navalon, 2010; Hao Zhang,
2014):

X-Fe*" + H,0, — Lat-Fe(OOHY + H™ (3)

X-Fe(OOH)*" — Lat-Fe*" +HO," @)

X-Fe’" + H,0, — Lat-Fe’ + HO™ + HO®(5)

X-Fe'" + HO,® — Lat-Fe" + H + 0,  (6)

X-Fe*+ HO® — Lat-Fe’ + HO 7)

Trong d6: X-Fe la Cla-Fe, Kao-Fe, Lat-Fe

T co ché trén, khi tang ham lugng vat liéu
xuc tac, hiéu suat phan mg s& ting theo phan
tmg (3), (4) va (5), do sy ting nong d6 gbc OH
trong dung dich. Tuy nhién, khi ham lugng vat
liéu xuc tac ting quéa cao, hiéu suit phan tng
s& giam do su tiéu thuy gbc OH" cua xic tac
theo phan tng (6) va (7).

Gia tri ham luong vat liéu bién tinh phu hop
duoc lua chon dé tién hanh céc thi nghiém tiép
theo 1a: Cla-Fe 1a 2,50 g/l, Kao-Fe la 3,75 g/l
va Lat-Fe 1a 1,25 g/l. Két qua cho thiy trong
diéu kién khao sat thi Lat-Fe cho hiéu qua xir
1y cao trong khi ham lwong xtc tac 13 nho nhat,
diéu nay co thé do dic diém bé mit xop cua da
ong, d& dang c¢6 dinh cac phan tir RY160 trén
bé mat, dé qua trinh xir Iy dién ra thuan loi.
3.2.2. Anh huéng néng dé hidropeoxit

Trong hé phan tmg Fenton, ndng d6 H,0, 1a
mot yéu té anh hudng manh dén hiéu qua xir Iy
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va chi phi cho qua trinh xtr 1y do 4nh huong

manh t&i qué trinh hinh thanh va tiéu thu goc

OH'. Anh huéng cta ham lwong H,0, duogc

khao sat tai cac néng d6 0 mM, 2,45 mM, 4,9
80

H%
» o
) o

N
o

OmM 2,45 4,9mM 9,8mM 0mM

mM va 9,8 mM, véi ham lugng xuc tiac da
duoc lua chon ¢ trén, cac di¢u ki¢n thi nghiém
con lai gitr ¢o dinh.

0-“'-“‘."'

2,45 49mM 9,8 mM 0mM
mM mM

2,45 4,9 mM 9,8 mM
mM

Hinh 5. Anh huwéng ciia néng dé H,0,
([Cla-Fe] = 2,5 g/l, [Kao-Fe] = 3,75 g/l, [Lat-Fe] = 1,25 g/l pH 2, = 30°C)

Két qua thi nghiém (hinh 5) cho thy khi
khong sir dung chit oxi hoa 13 H,O,, hiéu suét
xt 1y thap, déu dat dudi 12% véi ca 3 miu vat
lidu bién tinh. Két qua nay do cac mau vit liéu
ti nhién 1a dat sét, cao lanh va d4 ong hip phu
kém, cac phan tor RY160 lai c6 kich thudc
cong kénh, qua trinh xtr 1y chi 13 hap phu vat
ly. Ngoai ra, mot két qua dang chu y & day la
d4 ong c6 kha ning hap phu cao nhét trong ba
loai vat liu, tuy rﬁng hiéu qua khong cao do
kich thuéc cua cac phan tor pham mau va kich
thudc cac 16 xp cua da ong.

Khi ting nong d6 H,O, tr 0 mM dén 9,8
mM, hiéu suit xu Iy cua cac vat li€u c6 dac
diém chung la tang dén gia tri cuc dai, sau do
giam dan; voi Cla-Fe, hiéu suat dat 69,9% tai
2,45 mM, Kao-Fe dat hiéu suét lén nhat 76,0%

tai gia tri 4,9 mM va Lat-Fe dat 69,9% tai 2,45
mM. Piéu nay co thé giai thich qua cic phan
ung co ban (3), (4) va (5); mat khac sy giam
hiéu suit do H,O5 bi phan huy day chuyén theo
phan ung:

2H,0, —> 2H,0 +0,T (8)

Nhu vay, hiéu suit xtr 1y phu thudc vao ti 18
[xuc tac]/[H,O,] voi ca 3 loai xtc tac khao sat,
ham luong xtc tac va ndng d6 H,O, qua cao hay
qué thap déu 1am giam hiéu suit phan tng, diéu
nay phil hop véi cac két qua nghién ctru trude
day (Bento Natalya, 2016; Mahsa Dindarsafa,
2017; W. Hajjaji, 2016; S.Guo, 2016; Hao
Zhang, 2014; Sanjeev Sangami, 2017). Gia tri
néng do phu hop ciia H,0, véi xtic tac Cla-Fe va
Lat-Fe 1a 2,45 mM, Kao-Fe 1a 4,9 mM.

3.2.3. Anh hwong ciia pH

100
80
60
40
20 I
0 [
pH1 pH2 pH3 pH4 pHS5 pH1 pH2 pH3 pH4 pHS5 pH6E pH7 pHS
Cla-Fe Kao-Fe Lat-Fe

Hinh 6. Anh hwéng cia pH
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pH 13 mét trong nhitng yéu t& anh hudng
manh mé& dén ca hiéu suit va tdc do cua qua
trinh Fenton (Pao Sy Purc, 2013; DS Binh
Minh, 2012; Pham Thi Minh, 2013; Maribel
Ocampo-Gaspar, 2018). Thong thuong, céc
qua trinh Fenton dién ra thuan loi trong moi
truong axit, didu nay phu hop véi Cla-Fe va
Kao-Fe, tuy nhién cic thir nghiém ban dau cho
thdy Lat-Fe c6 kha ning xiic tic cho phan tmg
Fenton & khoang pH trung tinh, do d6, pH
dugc khao sat trong khoang gia tri pH thap voi
Cla-Fe va Kao-Fe, pH trung tinh v6i Lat-Fe.
Céac diéu kién duoc c¢b dinh: [H,0,] = 2,45
mM, [Cla-Fe] = 2,5 g/l, [Kao-Fe] = 3,75 g/l,
[Lat-Fe] = 1,25 g/1, t°=30°C.

Két qua thi nghiém & hinh 6 cho thay pH c6
anh huong manh téi hiéu qua xu 1y. Doi véi
Cla-Fe va Kao-Fe, hiéu qua xu 1y cao tai céc
gia tri pH thip, hiéu suat xur 1y cia Cla-Fe dat
cao nhit 91% khi pH 3 va Kao-Fe cao nhit
76,0% khi pH 2. Khi ting gia tri pH, hiéu suat
xtr 1y giam manh. Piéu nay c6 thé giai thich
qua céac phan ung sau (Behnajady M.A, 2007;
Sun J.H, 2007; Hao Zhang, 2014):

H,0, + H — H302+ 9
OH*+H" +e¢ — H,0 (10)

O pH < 2, hiéu qua xur Iy giam 1a do cac
phan tng (9) xay ra, HO, c¢6 thé bén héa do
tdn tai dudi dang solvat hoa (H302+), ion nay

100
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0
30°C

H%
1S} o

o

o

40°C 50°C 30°C

Cla-Fe

40°C

Kao-Fe

khi dugc hinh thanh s€ lam giam kha nang
phan tmg vé6i cac ion sit. Bén canh d6 khi tién
hanh ¢ pH thap hon 2, cac gbc OH" ¢ thé bi
tiéu thu bai ion H' (10).

Pbi voi xtc tac Lat-Fe, hiéu qua xu 1y dat
t6t & khoang gia tri pH trung tinh, dat hiéu sut
cao nhat 70% tai pH 7. Can luu y rang, cac két
qua nghién ctru & hinh 6 ciing cho thiy céc
mirc pH 7, 8 va 9 ciing gan tuong duong nhau
va hiéu qua xu 1y cao (> 60%). Khoang pH nay
rat thich hop vi han ché kha ning hoa tan kim
loai tir vat liéu ra dung dich, day ciing 13 diéu
kién dac biét hon cd sy mong doi; vi thuc té
cac qué trinh Fenton thudng tién hanh & moi
truong axit va do do lam tang qua trinh hoa tan
vat liéu rin. Diéu nay co thé giai thich qua su
két hop gitta co ché hap phu trén bé mit da ong
do bé mat xép, dién tich bé mat 16m, sau d6 céc
phan tr phdm mau bi oxi hoa theo co ché
Fenton da néu ¢ trén. Nhu vay, gia tri pH phu
hop cua Lat-Fe 1a 7, Cla-Fe 1a 3 va Kao-Fe 1a 2.
3.2.4. Anh huéng ciia nhigt dé

Céc qua trinh xir Iy nudc thai co ban chat 1a
cac qua trinh hoa hoc, nhiét do 1a yéu t6 anh
huong 16n dén tdc do qua trinh xir 1y. Trong
nhiing diéu kién t6i wu vé ham luong xtuc tac,
n6ng do H,O, va pH, nhiét d6 dugc khao sat
trong khoang 30° - 50°C.

50°C 30°C 40°C 50°C

Lat-Fe

Hinh 7. Anh hwéng ciia nhiét do

Két qua thi nghiém (hinh 7) cho thiy khi
nhiét do ting, hiéu suat xir Iy RY160 co xu
hudng tang khi nhiét do tir 30°C 1én 40°C va
50°C. Hiéu suat xtr Iy déu dat trén 90% & nhiét

d6 50°C ddi véi ca ba loai vat liéu bién tinh.
Két qua nay co6 thé giai thich don gian do khi
tang nhi¢t do thi tdc do phan g tang, do linh
dong cua cac ion sdt trén bé mat vat liéu tang,
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su két hop nay 1am ting toc do hinh thanh gbc
OH’ (Behnajady M.A, 2007; Sun J.H, 2007;
Amir Reza Khataee, 2014). Nhu vay, khi yéu
cau téc do xur 1y cao, thoi gian xtr 1y ngén, co
thé ting nhiét do tién hanh xir 1.

IV. KET LUAN

Céc vat liéu thién nhién la dat sét, cao lanh
va d4 ong co thé dé dang bién tinh bang quy
trinh ngam tim véi mudi sit, sau d6 gia nhiét.
Céac vt liéu bién tinh duge st dung cho phan
tmg Fenton di thé, chuyén hoa va loai bo pham
mau hitu co RY160 trong nude. O diéu kién tdi
vu cua dat sét bién tinh 1a [Cla-Fe] = 2,5 g/,
[Hy0,] = 2,45 mM, pH 3 va nhiét do 40°C,
hiéu sut xir 1y dat 97,5%; diéu kién t6i uu cua
cao lanh bién tinh 1a [Kao-Fe] = 3,75 g/,
[H>O,] = 4,9 mM, pH 2 va nhiét d6 50°C, hiéu
suat xtr Iy dat 96,0%; diéu kién t6i wu cua da
ong bién tinh 1a [Lat-Fe] = 1,25 g/l, [H,0,] =
2,45 mM, pH 7 va nhiét d6 40 - 50°C, hiéu suit
xur 1y dat 92,1%. Trong 3 loai vét li¢u khdo sat,
da ong bién tinh thé hién cac vu diém vé luong
vat li¢u st dung it hon, lugng H,O, ti€u tdn it
va dac biét 1a khoang pH trung tinh. Cac vat
ligu tu nhién c6 dic diém than thién moi
truong ma gia thanh thap, sau khi bién tinh co
hoat tinh xuc tac tot, co trién vong st dung cho
cac qua trinh xir 1y chét hitu co khé phan huy.
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DECOLORIZATION OF ORGANIC DYE (REACTIVE YELLOW 160)
BASE ON NATURAL MATERIALS: CLAY, KAOLIN AND LATERITE

Vu Huy Dinh', Nguyen Thi Huyen Trang?,
Tran Thi Thanh Thuy’, Dang The Anh*

23 *Vietnam National University of Forestry

SUMMARY
In this study, some natural materials include clay, laterite, and kaolin were impregnated by iron (III) sulfate and
bake at high temperature (500°C), which became Cla-Fe, Kao-Fe and Lat-Fe catalysts. These modified
materials are used as heterogeneous Fenton catalysts for the degradation of Reactive Yellow 160 (RY160), one
of the most important active azo dyes in the dyeing industry. Catalysts were characterized by scanning electron
microscope (SEM), the structure of these materials is presented to highlight the advantages and benefits in
surface with respect to their use as catalysts. After the denatured processes, the effect of catalysts dosage, hydro
peroxide concentration, pH, operating temperature and treatment time... on the Reactive Yellow 160
decolonization was investigated. The experimental results showed that under the optimal condition, the
decolonization of Reactive Yellow 160 using hydrogen peroxide (H,O,) can be activated by Cla-Fe, Kao-Fe,
and Lat-Fe catalysts, which apply on heterogeneous Fenton process achieved 97.5% ([Cla-Fe] =2.5 g/1, [H,0,]
=2.45 mM, pH 3, 40°C), 96.0% ([Kao-Fe] = 3.75 g/l, [H,0,] = 4.9 mM, pH 2, 50°C), 92.1% ([Lat-Fe] = 1.25
g/l, [H,0,] = 2.45 mM, pH 7, 50°C) within 120 minutes, respectively, reactive solutions were effectively

colorless.

Keywords: Clay, heterogeneous fenton, kaolin, laterite, Reactive Yellow 160.
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