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CHE TAO VAT LIEU Fe,0,/Si0, TU'VO TRAU UNG DUNG XU' LY
THUOC NHUOM XANH METYLEN BANG QUA TRINH FENTON

SYNTHESIS OF MATERIALS Fe,0,/5i0, FROM RICE HUSK APPLICATION OF TREATMENT

OF METYLEN BLUE DYED WITH FENTON PROCESS
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TOM TAT

Qud trinh oxy héa Fenton di thé trén co s& sat mang trén silic dioxit
(Fe,0,/5i0,) dugc st dung dé phan hdy phdm mau xanh methylen (MB). Chdt xtc
tac dugc ché tao bang cach két ta Fe(OH),/Si0, roi dem nung. Tinh chdt xuc tac
duoc ddc trung béi kinh hién vi dién t& quét (SEM - EDX). Hoat tinh cda xic tac
dugc danh gid qua qua trinh oxy héa xanh methylen (MB), dnh hudng cla cac
thong so (pH, nong do H,0,, thai gian) dugc nghién ctu.

Tirkhéa: Fenton di thé, silic dioxit, xanh methylen, Fe, H,0,.

ABSTRACT

The oxidation of heterogeneous Fenton based on iron supported on silicon
dioxide (Fe,0,/Si0,) is used to decompose methylen blue (MB). The preparing of
catalysts was made by precipitating Fe(OH),/Si0, and then firing. The catalyst
was characterized by SEM - EDX method. Catalytic activities were evaluated
through the oxidation of methylen blue (MB), the effects of parameters such as
pH, H,0, and time on the yield of the oxidation process were investigated.
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1. MO PAU

Nudc thai tir qua trinh dét nhudém chua lugng I6n cac
hgp chét hitu co déc hai nhu thuéc nhudém, chat hoat dong
bé mat, kim loai, muéi va cac hgp chat hitu co bén
(Persistent Organic Pollutants - POPs). NuGc thai dét nhuom
néu khéng dugc xu ly, thai vao maéi trudng co thé pha hay
dai séng clia thay sinh vat va con ngudi.

Qua trinh Fenton la mét qua trinh oxy hda tién tién da
dugc st dung rong rai dé xi ly & nhiém cac hop chéat hiu
co. Cac goc hydroxyl (-OH) dugc tao ra rat hiéu qua trong
viéc phan huiy cac hgp chat hitu co bsi kha nang oxy hoa
manh. Qua trinh Fenton déng thé c6 mét s6 nhugc diém
nhu viéc tach xuc tac khoi qua trinh 1a rat kho khan, sau
phan (ng tao ra lugng bun sat gay 6 nhiém dén chat lugng
nudc thai. D€ khic phuc cac nhugc diém trén, cac nghién
clru da st dung cac chat xuc tac Fenton di thé mang trén
chat mang, tao thanh cac chat xuc tac di thé, dé dang tach
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Nguyén Dac Hau', Nguyén Manh Ha>"

khoi dung dich sau phan ing nhu céc xic tac CS - Fe, Fe - Y
Zeolit,...

Trong nghién cltu ndy, xuc tac di thé st mang trén silic
dioxit (Fe,0,/Si0,) da dugc téng hop va st dung cho qua
trinh phan hay thuéc nhuém xanh methylen (MB).

2. THUC NGHIEM
2.1.Nguyén liéu

V6 trau co6 nguén goc Ba Vi, Viét Nam. Trudc khi dem tach
Si0,, vo trau dugc ria sach, sy kho & 100°C. Cac hoa chat
Fe(NO,);.9H,0 (98%), HNO; (63%), HCl (38%), H,0, (30%),
Etanol (96%), xanh methylen (MB) c6 nguén géc Trung Quéc.

2.2. Ché tao xuc tac

150 ml Fe(NO,);, 3g SiO, cho vao céc thay tinh 250ml
khudy tu. Cho tir tir dung dich dém amoni c6 pH = 9 cho
dén khi c6 mui khai thoat ra dén pH = 10. Rung siéu am
trong 2 gi& (méi lan 30 phat). Loc ly tam, ria hét CI dem
sy trong 8 gid & 100°C. Nung két tla da sy & nhiét do
480°C trong vong 3 gid, thu dugc vat lieu bién tinh
Fe,0,/Si0,.

2.3. Pac trung tinh chat caa xic tac

Anh kinh hién vi dién ti&r quét (SEM - EDX) duagc chup tai

Vién Han lam Khoa hoc va Céng nghé Viét Nam.

2.4. Qua trinh oxy héa di thé xanh methylen

Qua trinh oxy héa Fenton di thé xanh methylen (MB)
trong dung dich béi xtc tac Fe,0,/SiO, dugc thuc hién &
nhiét dé6 phong. Cac chat dugc cho vao binh tam gidc
250ml chia 80ml dung dich xanh methylen (MB) néng dé
10mg/l, thai gian phan tng bat dau dugc tinh khi bé sung
H,0, vao binh. Cac yéu t6 anh huéng bao gém: lugng xuc
tac so vdi thé tich dung dich xanh methylen (MB) (0,3g/1);
pH (1 - 6,5); ndbng dé H,0, (0,2 - 0,8ml/l); dugc thuc hién dé
xac dinh cac diéu kién thich hop cho viéc phan hay xanh
methylen (MB). Mau dugc ldy ra, do mat d6 quang cla
dung dich & budc séong 665nm trén mdy G10S UV - Vis
Spectrophotometer, khoa Cong nghé Hoa, Trudng Pai hoc
Coéng nghiép Ha Noi. TU gia tri mat d6 quang tinh hiéu suat
phan hay xanh methylen (MB) theo cong thuc:

H9% ===t 100%
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Trong do:

H%: Hiéu suat phan hady xanh methylen (MB).

C,: Néng do mg/I ciia xanh methylen (MB) ban dau chua
XU ly.

Ci: Nong d6 mg/l clia xanh methylen (MB) con lai sau
thai gian t phut.
3. KET QUA VA THAO LUAN
3.1. Déc trung tinh chat xic tac

Hinh 1 13 két qua anh kinh hién vi dién ti quét (SEM) clia
xuc tac, cac phan t Fe,0; x6p da dugc mang trén bé mat
SiO,.

" 500um *

Hinh 1. Anh SEM ctia xiic tac Fe,0,/ Si0, tao béi dém amoni

Electron Image 1
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Hinh 2. Anh EDX clia xiic tac Fe,0,/ Si0, tao béi dém amoni

Két qua EDX trén hinh 2, cho thdy trong thanh phan ctia
xuc tac Fe,0,/Si0, ngoai su c6 mat clia Si va O vdéi ty 1é I6n
con €6 su xuat hién ctia nguyén té Fe véi ham lugng 9,48%.

Bang 1. Thanh phan céc nguyén t6 trong vat liéu Fe,0,/Si0, tao bdi dém
amoni va NaOH 0,1N

Fe,0,/Si0, tao bdi dém | Fe,0,/Si0, tao béi NaOH 0,1N
amoni
Nguyén td | %Khai lugng | %Nguyén ti | %Khdi lugng | %Nguyén ti
0 60,98 7573 61,78 74,66
Si 29,54 20,90 35,39 24,36
Fe 9,48 3,37 2,82 0,98
Téng 100 100

Két qua phan tich thanh phan nguyén t6 (bang 1) trén
xuc tac cho thdy, thanh phan chinh cla vat liéu Fe,0,/SiO,
la oxi (chiém 60,98% khai lugng) va silic (chi€ém 29,54% khoi
lugng). Ham lugng sat (Fe) trong vat liéu Fe,0,/Si0, (chiém
9,48% khdi lugng) kha gan vdi tinh toan ban dau 10% Fe
dua vao vat liéu. Trong khi dé gian dé nhiéu xa nang lugng
tia X cda vat liéu Fe,0,/SiO, tao bai NaOH 0,1N xuat hién
cac peak dac trung ctia O va Si ¢6 cudng do cao va xuat
hién cac peak cia Fe. Qua bang cho thdy thanh phan chinh
cUa vat liéu Fe,0,/SiO, la oxi (chiém 61,78% khéi lugng) va
silic (chiém 35,39% khoi luong). Ham lugng sét (Fe) trong
vat liéu Fe,0,/Si0O, (chiém 2,82% khdi lugng) it hon rat
nhiéu so vdi tinh toan 10% ban dau.

Do dé, nghién ctu lua chon dung dich d&m amoni dé
két tha Fe(OH); trén SiO,.

3.2. Nghién cttu qua trinh oxy héa xanh methylen
3.2.1. Anh huéng ctia néng dé H,0,
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Hinh 3. Anh hung ctia luong H,0, dén hiéu suat x Iy

Tu két qua nghién ctu cho thay khi tang lugng H,0,
trong qua trinh hap phu thi hiéu suat hap phu gidm nhung
tai lugng H,0, bang 0 thi hiéu suat thap. Khi lugng H,0,
trong qua trinh hap phu tai 0,2ml thi hiéu suat t8i uu nhat
nén lugng H,0, trong qua trinh hdp phu hgp ly nhat tai
0,2ml.

Piéu nay la do cac gbc *OH tu H,0, dugc tao ra nhiéu
khi néng d6 H,0, tang lam thic ddy qua trinh phan tng
dan dén téc dé cling nhu hiéu suat phan huay tang. Trong
khi néng dé H,0, qua cao, “OH tao thanh géc "O0H c¢6 kha
nang oxi héa thap hon va lam gidm hiéu qua phan hay.

Khi néng d6 H,O, trong dung dich qua cao hodc qua
thap sé lam gidm g6c "OH xay ra theo phuang trinh:

H,0, + ‘OH - HOO" + H,0

HOO" + *OH - 0, + H,0

Ngoai ra néng dé H,0, cao ciing lam cac tdm hoat dong
cUa xuc tac bi bao hoa do d6 lam giam t6c d6 phan tng. Do
vay, ching ta chon néng d6 H,0, la 0,2ml/100ml MB ap
dung cho qua trinh nay.

3.2.2. Anh huéng ciia pH

D6 pH anh hudng rat 1én dén téc d6 phan Gng va hiéu
qua phan hiy cac chat hitu ca. Nhin chung méi trudng axit
rat thudn Igi cho qua trinh tao géc hydroxyl tu do “OH.
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Hinh 4. Anh hudng ctia pH dén qud trinh xd Iy
3.2.3. Anh huéng ciia théi gian

Hiéu suat (%)
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Théi gian xur ly (phut)

Hinh 5. Anh hung clia thai gian dén hiéu sudt xir Iy

70

Tu két qua nghién ctu cho thay khi tang thoi gian hap
phu thi hiéu sudt hadp phu tang. Khi thoi gian hap phu dat
dén 30 phut thi hiéu suat tang khong dang ké nén viéc thai

gian hap phu hop ly nhat 1a 30 phut
4, KET LUAN
XUc tac Fe,0,/Si0, da dugc téng hgp thanh cong

va

dugc dac trung bdi phuong phap SEM - EDX. Xuc tac dugc
st dung cho qua trinh Fenton hoéa di thé phan hay xanh
methylen (MB) & cac diéu kién thich hgp: lugng xuc tac
0,3g/l; pH = 5 - 6,5; néng dé H,0, la 0,2ml/l; thai gian xt ly

20 - 30 phut vai hiéu suat phan huy [én dén trén 94%.
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