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CHETAO VAT LIEU Fe, Mn/Si0, DINH HUGNG UNG DUNG
LAM XUC TAC XU LY THUGC NHUOM HOAT TiNH BLUE 19

PRODUCTION OF Fe, Mn/Si0, MATERIAL APPLICATIONS AS CATALYTIC TREATMENT OF BLUE 19 DYES

TOM TAT

Bai bdo nay nghién ctiu cach ché tao vat liéu Fe, Mn/Si0, bang hai phuong
phap dong két tda Fe, Mn trén Si0, va phuang phap dong két tia Fe, Mn, Si. Thu
dac trung tinh chat cla xic tac bang cc phuong phap SEM - EDX, BET, XRD. Da
thit hoat tinh trén thudc nhudm blue 19 cla vat liéu Fe, Mn/Si0, lam theo
phuang phap dong két thia Fe, Mn, Si.

Tirkhoa: Vit liéu FE, thudc nhudm, dong két tia.

ABSTRACT

This paper studies how to make Fe, Mn/Si0, materials by two methods of Fe,
Mn  co-precipitation on Si0, and Fe, Mn, Si co-precipitation methods.
Characterization of the catalyst by the following methods: SEM - EDX, BET, XRD.
Tried activity on blue 19 dye of Fe, Mn/Si0, materials by Fe, Mn, Si co-
precipitation method.

Keyword: FE material, dye, copper precipitate.

'Ldp DH K§ thuat Hod hoc 01 - K13, Khoa Cong nghé Hoa, Trutng Dai hoc Cong
nghiép Ha Ngi

2Lép BH Kj thuat Hoa hoc 02 - K13, Khoa Cong nghé Hoa, Trudng Dai hoc Cong
nghiép Ha Ngi

*Khoa Cng nghé Héa, Truding Dai hoc Cong nghiép Ha Noi

“Email: nmhacnh@gmail.com

1.DAT VAN BE

ThuSc nhuém la thanh phan kho xu li ctia nuéc thai dét
nhuém véi dac tinh doc hai, cé kha nang gay ung thu cao
néu ching tén tai trong moi trudng nudc. Vai day chuyén
céng nghé phc tap, bao gém nhiéu céng doan khac nhau
nén nudc thai dét nhudém chia nhiéu loai hgp chat doc hai
kho phan huy: thuéc nhudém, chat hoat dong bé mat, cac
hgp chat halogen hitu co, chat tao méi trudng.... Trong
qua trinh nhudém, cac chat mau trong thuéc nhudém khong
bam dinh hét vao sgi vai ma bao gi¢ cling con lai mot
lugng du, lugng du nay c6 thé lén dén 50% téng lugng
thuéc nhudm dugc st dung ban dau. Day la nguyén nhan
lam cho nudc thai dét nhuém cé d6 mau cao va néng do
chat 6 nhiém 1én. Trong x{ ly moi trudng, thuéc nhudém la
mot mGéi quan tdm nghién ctu hang dau nham loai bo
chuing ra khéi nudc thai dét nhuém. Trong nhiing nam gan
day, hé xuc tac Fenton dugc nghién cdru rat manh va phat
trién rdng hon bang nhiéu céng trinh trén thé giéi & dang

Tran Thi Thu Hoai', Vuong Quéc Hai?,
Nguyén Thi Tuyét?, Bui Thi Thao?, Nguyén Manh Ha*>"

tdc nhan Fenton c8 dién (H,0,/Fe**) va tac nhan Fenton
bién thé (H,0,/Fe®). Trong viéc 4p dung gidi phap nay
(AOPs), qua trinh Fenton va cdc qua trinh kiéu Fenton
(Fenton - like processes) dugc cho la gidi phap cé hiéu qua
cao. Cong trinh nghién ctu nay dugc J.H. Fenton céng bé
vao nam 1894 trong tap chi héi héa hoc & My. Qua trinh
nay dung tac nhan la t6 hgp H,0, va mudi sit Fe?" lam tac
nhan oxy hda, thuc té da chiing minh hiéu qua xt ly va kinh
té clia phuong phap nay kha cao. Tuy nhién, ky thuat
Fenton déng thé van ton tai mét s6 han ché nhat dinh nhu
tao ra moét lugng bun sau xu ly, chi phi cao, dé bi anh
hudng bdi nhiéu ion la hodc cac sdn pham trung gian... Dé
khac phuc nhugc diém trén, da cé nhiéu céng trinh nghién
cliu thay thé xuc tac st dang déng thé (mudi sit) bang cac
xUc tac di thé chiia sét nhu quang sat Goethite (-FeOOH),
cat c6 chua sat, bun do, tro bay hoac sat trén cac loai chat
mang khac nhau nhu Fe/SiO,, Fe/TiO,, Fe/than hoat tinh,
Fe/Zeolite...

2. THUC NGHIEM
2.1. Héa chit va dung cu, thiét bi

Béng 1. Nhiing hod chat dugc st dung
STT Héa chit D tinh khiét Ngudn géc
1 NaOH 99,00% Trung Qudc
2 H( 36,50% Trung Qudc
3 Gidy do pH Trung Qudc
4 Fe(NO;);.9H,0 99,99% Trung Qudc
5 H,50, dac 98,00% Trung Qudc
6 KMnO, 99,50% Trung Qudc
7 HNO, 68,00% Trung Qudc
8 AgNO, 0,1N Trung Quéc
Bang 2. Nhiing dung cu, thiét bi dugc st dung
STT Tén dung cu Ngudn géc
1 | C6cthiy tinh chiju nhiét (dung tich 100ml, 250ml, Trung Quéc
500ml)
2 | Binhtam gidc dung tich 250ml Trung Quéc
3 | Binhdinh muic dung tich (100ml, 250ml, 500ml, Trung Quéc
1000ml)
4 | (an phan tich 456, TE214S Sartorius Anh
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5 | Bépkhudy tirvelp y

6 | Thsay memmer-UN75 Diic

7 | Buret25ml Trung Quéc
8 | Pipet (1ml, 2ml, 5ml, 10ml, 25ml) Trung Quéc
9 | Lo nung nabertherm —HTC08/15 Duc

2.2. N6i dung nghién ciu
- Ché tao vat liéu Fe, Mn/SiO, bdng phuong phéap dong
két tua Fe va Mn trén SiO,.
- Ché tao vat liéu Fe, Mn/SiO, bang phuang phap déng
két tha Fe, Mn, Si.
- Dic trung tinh chat clia xuc tac bang phuong phap
SEM-EDX, XRD, BET.
- Thir hoat tinh xuc tac trén thuéc nhuém blue 19.
3.KET QUA VA THAO LUAN
3.1. Dic trung tinh chat cda vat liéu téng hop theo
phuong phap déng két tua Fe, Mn trén SiO,
3.1.1. Dién tich bé mdt cta vat liéu va cdu triic 16 x6p
cua vdt liéu
Két qua phan tich bé mat riéng dugc thé hién trén hinh
1 véi dudng dang nhiét hap phu va khit hap phu cla vat
liéu

otherm Linear Plot
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Hinh 1. D6 thi tuyén tinh dang nhiét cda vét liéu tong hop theo phuong
phap dong két tha Fe, Mn trén Si0,

K&t qua dién tich bé mat riéng clda vat liéu Sg; =
233,6003m%/qg

Kich thudc 16 mao quan: 0,0614 m?/g

3.1.2. Cdu tric bé mdt cda vdt liéu va thanh phdn
nguyén té

a) Két qua cdu tric bé mdt cua vat liéu

K&t qua cdu tric vat liéu va thanh phan nguyén té dugc
thay tir hinh 2.

Tu hinh 2 cho ta thay vat liéu c6 cau tric 16 x6p dugc
phan b6 déu trén bé mat vat liéu, diéu nay o lgi cho tng
dung clia vat liéu nay trong xt ly thuéc nhudém blue 19.
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Hinh 2. Anh SEM-EDX clia vét liéu theo phuong phap dong két tiia Fe, Mn
trén Si0,

b) Két qua thanh phan nguyén té

Két qua thanh phan nguyén t6 dugc thé hién & bang 3.

Bang 3. Thanh phan nguyén t6 trong vét liu tong hop theo phuong phap
dong két ta Fe, Mn trén Si0,

Nguyén to % khdi lugng % nguyén tu
0 62,58 75,60
Si 33,47 23,03
Fe 3,57 1,24
Mn 0,37 0,13
Téng 100

Két qua phan tich thanh phan nguyén t6 bang 3 trén
xuc tac cho thay thanh phan chinh cta vat liéu dong két
tda Fe, Mn /SiO, theo phuong phéap dong két tia Fe, Mn
trén SiO, la O chiém (62,58% vé khéi lugng), Si chi€m
(33,47% vé khai lugng), Fe chiém (3,57% vé khéi lugng), Mn
chiém (0,37% vé khai lugng).

3.1.3. Tinh chdt pha cia vét liéu

Dua vao két qua do XRD cua bai bao [4], so sanh véi két
qua XRD clia mau vat liéu ta thay dugc cac pic dac trung
clia Fe,0, tai cac toa d6 23,77° 26,10% 32° 36° 42° 54° 56°
63° diéu do ching minh rang Fe tén tai trong vat liéu duéi
dang Fe,O;.
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Hinh 3. Phd XRD ctia mau vét liéu tong hop theo phuong phap dong két tiia
Fe, Mn trén Si0,

Tuong tu déi vai két qua do XRD cua bai béo [5] ta cling
thdy dugc cac pic dac trung ctia MnO,. Cu thé hon & cac toa
dd 13°% 18° 28°% 39° 46° 48°% 49° 53°% 57° 60° dua vao cac
toa d6 d6 c6 thé két luadn dugc dang ton tai clla Mn trong
vat liéu la MnO,

3.2. Dic trung tinh chat cda vat liéu téng hop theo
phuong phap déng két tta Fe, Mn, Si

3.2.1. Dién tich bé mdt cua vat liéu va cdu triic 16 x6p
cua vdt liéu
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Hinh 4. D thi tuyén tinh dang nhiét cda vét liéu tong hop theo phuong
phap dong két tha Fe, Mn, Si

K&t qua dién tich bé mat riéng cua vat liéu:

Seer=1350,3155m?/g

Kich thuéc 16 mao quén: 402.8838 m*/g

3.2.2. Cdu tric bé mdt cda vdt liéu va thanh phdn
nguyén té

K&t qua cdu trdc vat liéu va thanh phan nguyén t6 nhu
trong hinh 5.

Tu hinh 6 ta nhan thay vat liéu c6 cau trac 16 xop trai
déu trén bé mat vat liéu, cac hat va 16 c6 kich thudc va hinh
thai rat da dang, ngoai cau truc 16 x6p ta con nhan thay
duoc cdc mang bam trén bé mat 16 xop.

Két qua phan tich thanh phan nguyén té trén xuc tac
cho thay thanh phan chinh cta vat liéu dong két tta Fe,
Mn/SiO, theo phuong phéap dong két tta Fe, Mn, Si la O
chiém (63,01% vé khéi lugng), Si chiém (33,72% vé khéi
luong), Fe chiém (2,90% vé khéi lugng), Mn chiém (0,37%
vé khéi lugng).
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l Sole 2614 cts Clrst: 16.952 kY (Dcte)

i

Hinh 5. Anh SEM-EDX ctia méu vét liéu tong hop theo phuang phap dong két
tta Fe, Mn, Si

Bang 4. Thanh phan nguyén t6 trong vét liéu tong hop theo phuong phap
dong két ta Fe, Mn, Si

Nguyén to % khéi lugng % nguyén ti
0 63,01 75,77
Si 33,72 23,10
Fe 2,90 1,00
Mn 0,37 0,13
Téng 100

3.2.3. Tinh chdt pha cia vét liéu

Dua vao két qua do XRD cua bai bao [4], so sanh véi két
qua XRD clia mau vat liéu ta thdy dugc cac pic dac trung
clia Fe,0; tai cac toa d6 23,77° 26,10° 32° 36° 42° 56° 63°%
64° diéu dé chiing minh rang Fe ton tai trong vat liéu dudi
dang Fe,0;.

Tuaong tu déi vai két qua do XRD cua bai bao [5] ta cling
thay dugc cac pic dac trung ctia MnO,. Cu thé hon & cac toa
d6 28° 39° 40° 46°48° 49° 57° 60° dua vao cac toa d6 do
c6 thé két luan dugc dang tén tai cia Mn trong vat liéu la
MnO.,.
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Hinh 6. Phé XRD cia mau vat liéu tong hgp theo phuang phap dong két tia
Fe, Mn, Si

3.3. Hoat tinh ctia xuc tac trén thuéc nhuém blue 19
Luong xuc tac dugc thé hién & bang 5.
Béng 5. Lugng xtic téc Fe, Mn/Si0, va hiéu suat

Lwgng xic| 0,025 | 0,054 | 0,700 | 0,150 | 0,202 | 0,250 | 0,300
tac(g)
Hiéu suat| 78,530 {82,290 | 88,830 | 93,190 | 91,980 | 87,100 | 71,20
(%)
(71 50
5 40
T30
20
10
0
0 0.05 0.1 0.15 0.2 0.25 0.3 035

Luong xuc tac (g)

Hinh 7. Anh hugng lugng xtic téc trong phan hily thudc nhudm blue 19

Tu hinh 8 ta thdy lugng xdc tac dugc thay déi tir 0,025
dén 0,3g. Sau 30 phut tai lugng xuc tac 0,025g ta dat hiéu
suat 78,53 trong khi 6 0,054; 0,1; 0,15; 0,202; 0,25; 0,3 ta dat
hiéu suat lan lugt la: 82,29; 88,83; 93,19; 91, 98; 87,1; 71,2.
Qua dé ching ta c6 thé thay dugc hiéu suat dat t6t nhat &
lugng xuc tac 0,15g. T d6 ta c6 thé 1ay lugng xuc tac téi uu
14 0,159 dé khao sat cac théng s6 khac.

Khi lugng xuc tac tang thi hiéu suat tang chiing to xuc
tac c6 hoat tinh d6i vgi qua trinh fenton hoa
4, KET LUAN

Nhom nghién ciu da ché tao thanh cong vat liéu Fe,
Mn/SiO, theo hai phuong phap dong két tia Fe, Mn trén
SiO, va theo phuong phép déng két tha Fe, Mn, Si. TU hai
két qua trén ta nhan thay Sy cla vat liéu Fe, Mn/SiO, theo
phuong phap déng két tha Fe, Mn, Si I6n hon gap 6 lan Sy,
cda vat lieu lam theo phuang phap déng két tha Fe, Mn
trén SiO,. Pa th hoat tinh xuc tac trén thuéc nhuém blue
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19 cla vat liéu Fe, Mn/SiO, theo phuong phap dong két tda
Fe, Mn, Si két qua da cho thdy dugc vat liéu c6 kha nang xu
ly dugc thuéc nhudém blue 19.
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