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TOM TAT

Trong bai bdo nay, chung toi trinh bay qua trinh tong hop vat liéu bién tinh
diatomit Phti Yén bang ludng oxit sdt-mangan (Fe-Mn/D63) stt dung phuong phap
oxi héa khtr KMnOx: va FeSOs trong mdi trueong pH bang 6. Céc tinh chat hoéa-ly
ctia diatomit Pht Yén va vat liéu bién tinh diatomit dwoc phan tich, dac trung bang
céc phuong phap nhiéu xa tia X (XRD), tan xa nang luwong tia X (EDX), phuong
phéap phd quang dién tir tia X (XPS). Két qua cho thdy, diatomit Pht Yén cé thanh
phan héa hoc cht yéu 1a silic, nhdm va lwong 1én oxit sat cé cdu tric vo dinh hinh.
Lop ludng oxit sat-mangan cé trang thai da hoa tri da duoc phan tan dong déu
trén bé mét diatomit. Hoat tinh xtc tac ctia vat liéu bién tinh dwoc danh gia qua
kha ndng tng dung xtc tac phan hiay methyl orange (MO) trong hé Fenton di thé

véi khoang pH 16n tir 2 dén 9 trong diéu kién chiéu UV va c6 su hién dién H20:.

T khéa: Diatomit Pht Yén; ludng oxit sat-mangan; xtc tdc phan huy Fenton di

thé methyl orange.

1. GIOI THIEU

Diatomit (SiO2.nH20) la loai khoang tw nhién ¢ cdu tric mao quan vdi thanh
phan chu yéu 1a oxit silic va nhiéu khodng chat khac, trong d6 cac dang khoang sat ton
tai nhw 1a tap chat chinh. Tuy theo vi tri dia ly va diéu kién hinh thanh, cac loai
diatomit ¢ cdu trac va thanh phan khac nhau [1], [2]. Diatomit ¢6 cau trtic x0p va hé
thong mao quan trung binh dan xen vi mao quan, vi vay vat liéu nay dugc st dung la
chat hap phu va chat mang xuc tac trong cac phan tng hydro hod, phan tng oxi hoa
[3.] Ngoai ra, diatomit dugc st dung rong rai lam chat cach am va cach nhiét [4]. O
Viét Nam, khoang diatomit dwgc phan bd chu yéu ¢ cao nguyén Van Hoa (Tuy An,
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Tuy Hoa, Pht Yén) v6i 2 dén 5 than khoang v6i do day tir vai mét dén hang chuc mét
[5]. Trong nhitng nam gan day, cac nghién ctu trong nudc cing nhuw trén thé gidi vé
linh vyc xtc tac va hap phu phan 16n tap trung vao bién tinh cac vat liéu vo co ty
nhién nhw diatomit, zeolit, bentonit, dat sét...[6]. Bﬁmg cach gé'm lén bé mat cuia ching
nhitng nhom chttc v6 co hay hitu co hoat dong, vat liéu nay tao thanh cac composit cé
tinh ndng xuc tac va hap phu vo cung da dang [7], [8], [9].

Pac biét, st dung ludng oxit kim loai s:flt-mangan bién tinh trén bé mat
diatomit lam tam xdc tac cho phan ting phan huy chat mau hitu co hé Fenton nhu la
mot dang chat xdc tac than thién véi méi treong. Cac tam xtc tac sdt va mangan trong
mang ludi silic ctia diatomit déng vai tro nhw chat tao gdoc tu do OH® khi ¢ su hién
dién ctia H20: va duoc ting cuong bang viéc chidu xa UV. Ngoai ra, vat liéu xtic tac
nay voi khoang hoat dong trong viing pH rdng, khong tao ra cac tap chat c6 thé khac
phuc cac han ché cua Fenton dong thé [10], [11]. Chinh vi vay, trong nghién cttu nay,
chting t6i nghién cttu bién tinh vat liéu diatomit Phti Yén bang ludng oxit sit-mangan
duoc tong hop theo phwong phap oxi hoa khir sit dung céc tién chdt KMnOs va FeSOs
trong mdi truong pH bang 6. Vat liéu sau khi bién tinh duwoc phan tich cac dac trung
bang cac phuong phap nhiéu xa tia X (XRD), tan xa nang luong tia X (EDX), phS quang
dién tr tia X (XPS). Hoat tinh xtc tac trong hé Fenton di thé cua vat liéu dugc danh gia
qua kha nang phan hay methyl orange (MO) trong cac diéu kién anh huong gom nhiét
dd, ham lwgng H202, nong d6 ban dau ctia methyl orange.

2. THUC NGHIEM
2.1. Héa chat

Diatomit Pht Yén woc 1dy tir quang diatomit Tuy An, Tuy Hoa, tinh Pha Yén.
Cac hoa chét duoc st dung trong qua trinh bién tinh vat liéu diatomit va ting dung xuc
tac phan huy trong hé Fenton di thé la mudi kali permanganat (KMnOs, > 99%), mudi
st (IT) sunfat (FeSO4.7H20, > 99%), methyl orange (>98%), hydro peroxit (H20z, > 99%)
duwoc mua tir Guangzhou, Trung Qudc.

2.2. Phuong phap nghién cttu

Thanh phéan pha va thanh phan nguyén t6 cua vat liéu liéu bién tinh diatomit
Phti Yén bang ludng oxit sat-mangan (Fe-Mn/D63) duoc xac dinh bang cdc phuong
phép nhiéu xa tia X (XRD) trén thiét bi Bruker D8 Advance (Dtic) va tan xa nang luong
tia X (EDX) trén thiét bi Hitachi S4800 (Nhéat Ban). Trang thai oxi hoa cta cac oxit duoc
xéac dinh bang phd quang dién tir tia X (XPS) trén thiét bi ESCA La 250 (Nhat Ban).

Vit liéu Fe-Mn/D63 duoc tong hop dua trén phan tng oxi hoa khtr KMnOs va
FeSOu theo cac cong trinh da cong bd truede day [12]. Dau tién, 2,0 g diatomit Phu Yén
duoc phan tan trong 7,5 mmL dung dich FeSO: 0.075 M tao thanh hén hop dong nhat.
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Sau d¢, 7,5 mL dung dich KMnOs 0,025 M trong NaOH 0,1 M duoc dua tit tir vao hdn
hop trén, diéu chinh pH hdn hop bang 6 va tién hanh phan ting trong 30 phtt 6 nhiét
do thuong. Chat bot thu dugc bang cach gan loc va dugc rira bang nude cat cho dén
khi dung dich nuwéc loc trung tinh. Cudi cing, mau dwoc sdy khoé & nhiét do 80 °C
trong 12 h trong 10 sdy trude khi nung & 350 °C trong 3 gio tao thanh vét liéu Fe-
Mn/D63.

2.3. Khao sat s phan hiy methyl orange cua vat liéu

Kha nang tng dung lam xuc tac trong hé Fenton di thé duoc danh gia bf?mg su
phan huy dung dich mau methyl orange (MO). Qua trinh thi nghiém dwoc thyc hién
nhw sau: 0.05 g vat liéu duoc phan tan trong 100 mL dung dich MO (trong nudc cat
nong do 10 ppm), 3 mL H20:30 %. Sau d6 khao sat kha nang phan hiy mau theo cac
ché€ d6 nhu sau: (1) Phan huy MO khéng dung xuc tac. (2) Phan hay MO khi c¢6 hién
dién chat xtc tac véi cac yéu to anh huéong: pH, ham lvong H20z, nong do ban dau cua
MO, nhiét do.

3. KET QUA VA THAO LUAN
3.1. Pac trung vat liéu xdc tac

Bdng 1. K&t qua phan tich nguyén t8 bang phuong phap EDX ctia vat liéu diatomit Phu Yén va
vat liéu bién tinh Fe-Mn/D63

Ky hiéu miu Al(%)  Si(%) Ti(%) Fe(%) Mn(%) Na(%) CCKO
Diatomit Phu Yén 13,07 76,02 1,31 7,68 - - 1,9
Fe-Mn/D63 10,48 76,36 0,39 9.36 1.31 - 2.1
(*) Céc chat khac
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Hinh 1. Gian @6 XRD cua diatomit Pht Yén va Fe-Mn/D63
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Hinh 1 trinh bay gidn d6 nhiéu xa tia X cdc mau Diatomit Phti Yén va Fe-
Mn/D63. Két qua cho thdy, gian d6 XRD cua hai loai vat liéu khong cé su khac biét
dang ké, c6 thé do cac dang oxit phan tan trén diatomit & dang v6 dinh hinh.

Thanh phan nguyén t6 cta diatomit Pht Yén va vat liéu xtc tac duwoc phan tich
bang phuong phap tan xa tia X (EDX). Ngudn diatomit Phii Yén cé thanh phan chu
yéu la silic, nhom, va chita mot lugng 16n tap chét sét (7.68 %) nhuw trinh bay & bang 1.
Két qua EDX ctia vat liéu Fe-Mn/D63 cho thay, san pham tao thanh gom cac nguyén t6
silic, sat, mangan véi ti 1é mol Mn:Fe gan bang 0.1. Diéu nay cho thay, cac oxit sat va
mangan phan bd déu trén bé mdt ctia diatomit

Trang thai oxi hda cua vat liéu Fe-Mn/D63 duoc xac dinh b:?mg pho XPS, quét tir
10 dén 1200 eV. Két qua cho thay cac nguyén t6 chu yéu Fe, Si, Mn déu woc quan sét.
Peak 2p Fe phan tich thanh Fe(Il) tai 707,5 eV va Fe(IlI) tai 710 eV va peak 2p Mn phan
tich thanh Mn(III) tai 639 eV va Mn(IV) tai 644 eV. Ti l¢ ctia cdc trang thai oxy hoa ctia
cac oxit duoc liét ké 6 bang 2 va cho thay Fe(Il) chi bi oxi héa mét phan thanh Fe(III).
Trong khi d6 Mn(VII) bi khtt hanh Mn(III). Phan &tng oxi hda khtr xay ra kh4 hoan toan
v6i 91% Fe(Il) duoc chuyén thanh Fe(III).

Bang 2. Thanh phén trang théi oxy hod ctuia vét liéu Fe-Mn/D63

Intensity

Ky hiéu mau Fe2(%) Fe3(%) Mn3+(%) Mn*(%)
Fe-Mn/D63 8,82 91,18 48,35 51,65
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Hinh 2. Phd XPS ctia Fe2ps2 va Mn2ps»2 ciia mau Fe-Mn/D63
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3.2. Nghién citu qua trinh xtc tac trong hé Fenton di thé ctia vat liéu xuc tac Fe-
Mn/D63
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Hinh 3. Qua trinh phan huy MO ¢ cac diéu kién khac nhau: (A) khong co xtc tac, (B) c6 xuc tac

Su phan hiy MO duwdi nhitng diéu kién khac nhau duoc trinh bay ¢ hinh 3(A).
Két qua cho thdy MO bén véi UV hay H20: trong diéu kién nghién ctu. Tuy nhién khi
két hop voi nhau hiéu suat phan hay tang 1én dang ké dén 50% sau 240 phut.

Su phan huy MO ¢ cac diéu kién khac nhau khi c6 mat Fe-Mn/D63 lam xtc tac
duoc trinh bay ¢ hinh 3(B). Két qua cho thdy MO phan huy khong dang ké chi c6 10%
trong 240 phut. Tuy nhién Fe-Mn/D63 thé hién hoat tinh xtc cao khi ¢ sw hién dién
cua H20: nhu xtc tac Fenton di thé trong d6 gan 50 % MO da bi phan huy sau 240
phut. Biéu dang chu y la khi chiéu thém UV vao da gia tang dang ké hoat tinh xtc tac
va két qua la MO da bi phan huy hoan toan sau 50 phut phan ting. Su phan hay MO
tang nhanh do hiéu tng cdng lwc sy két hop cua tia UV va xtc tac Fenton dj thé.

Anh huéng pH dén qué trinh phan hay MO dugc trinh bay ¢ hinh 4(A). O
pH=1.5, phan ting xay ra rat nhanh, trong khoang 60 phat MO phan huy hoan toan,
day cling ddc trung cua hé Fenton dong thé. Khi pH tang dan thi phan tng tang cham
ltc dau sau d6 nhanh dan. Khi pH 16n hon 8 t6c d6 phan hay giam dan diéu nay co thé
do H20: khong bén trong mdi treong pH cao va ha nang oxi hda cac goc tu do trong
moi treong kiém. Két qua ciing cho thdy xdac tac nay c6 thé st dung trong khoan pH
rong day la vu diém so véi hé Fenton di thé thuong st dung trong moi treong pH réat
thap.
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Hinh 4. Bong hoc phan hiy MO & cac anh hwong khac nhau: (A) pH, (B) ham luong H20:, (C)
nong d6 MO ban dau, (D) nhiét do.

3. KET LUAN

Trong nghién cttu nay, chung t6i da tong hop thanh cong vat liéu diatomit Phu
Yén bién tinh ludng oxit sait-mangan bang phuong phap oxi hda khit duwoc didu chinh
pH. Trang thai oxi héa ctia vat liéu bién tinh cho thay 16p ludng oxit sit mangan ton tai
trang thai da hoa tri (Mn(III), Mn(VI), Fe(Ill) va Fe(Il)) c6 ti 1é xap xi Mn:Fe xap xi 1:10
va phan tan dong déu trén bé mat cuia diatomit Phu Yén. Vat liéu Fe-Mn/D63 c6 kha
nang phan huy methyl orange (MO) trong khoang pH rdng tix 2 dén 9 va 1a mot trong
nhtng xtc tac vu viét c6 kha nang phan hay cac hop chat hitu co trong hé Feton dj thé
khi c6 sy hién dién ctia H2O2va chiéu UV.
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SYNTHESIS OF Mn-Fe BINARY OXIDES INCORPORATED INTO DIATOMITE
AND APPLICATION FOR HETEROGENEOUS FENTON CATALYTIC
DEGRADATION METHYL ORANGE (MO)

Ho Van Minh Hai'", Dang Xuan Tin!, Tran Thien Tri2, Vo Chau Ngoc Anh?
"University of Sciences, Hue University
2Nguyen Chi Thanh high school, Pleiku city, Gia Lai province
SUniversity of Medicine and Pharmacy, Hue University
*Email: minhhai061186@gmail.com
ABSTRACT

In the paper, Mn-Fe binary oxides incorporated into Phu Yen’s diatomite denoted
as Fe-Mn/D63 is synthesized via the redox reaction of KMnO: and FeSOs with the
pH of 6. The physicochemical property of Phu Yen’'s diatomite and denatured
materials of diatomite are analyzed and characterized by powder X-ray diffraction
(XRD), energy dispersive spectroscopy (EDX) and X-ray photoelectron
spectroscopy (XPS). The results show that the chemical composition of Phu
Yen’sdiatomite mainly contains amophous silicon, aluminum and a large amount
of iron. The results also indicate that the Fe-Mn binary oxides are highly dispersed
on the diatomite surface in which manganese oxide and iron oxide exhibit multiple
oxidation states. The catalytic activity of the obtained Fe-Mn/D63 is evaluated via
the degradation of Methyl Orange in heterogeneous Fenton with the pH ranging
from 2 to 9 under UV irradiation with the present of H20:.

Keywords: Phu Yen’'s Diatomite, Mn—Fe binary oxides, the degradation of Methyl

Orange in heterocatalyst Fenton.
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