CONG NGHE

NQHIEN CU'U XU LY THUOC NHUOM REACTIVE BLUE 19
BANG QUA TRINH FENTON HOA TREN XUC TAC Fe-Mn/Si0,

RESEARCH FOR REACTIVE BLUE 19 DYE TREATMENT BY FENTONATION ON Fe-Mn/Si0, CATALYST

TOM TAT

Thudc nhudm Reactive Blue 19 dugc x( Iy bang qua trinh Fenton hda trén
XUc tac Fe-Mn/Si0,. Dinh lugng reactive blue 19 bang phuong phap UV-Vis. Khao
sdt cac yéu to anh hudng clia qua trinh phan hiy thudc nhugm bang phuang
phdp Fenton hda trén xtc tac Fe-Mn/Si0, (pH, lugng xtc tac, thi gian,...). Cudi
cling danh gia do bén cla xic tac trong x{t Iy thudc nhudm RB19.

Tir khéa: Dinh luong reactive blue 19, khdo sdt cdc yéu té dnh hudng, ddnh
gid do bén.

ABSTRACT

Reactive Blue 19 dye is treated by Fentonization on Fe-Mn/Si0,
catalyst. Quantification of reactive blue 19 by UV-Vis method. Investigate
the influencing factors of dye degradation by Fentonization method on Fe-
Mn/Si0, catalyst (pH, amount of catalyst, time,...). Finally evaluate the
stability of the catalyst in the treatment of dye RB19.

Keywords: Quantitative reactive blue 19, Survey of influencing
factors,Durability assessment.
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1.MGPAU

Ngay nay, cung vdi su phat trién clia khoa hoc va céng
nghé, cac nganh céng nghiép da va dang phat trién manh
mé, tac doéng tich cuc dén nén kinh té xa héi cia nudc ta.
Nhung bén canh d6 n6 cling cé mat tiéu cuc dén doi séng
cla con ngudi dé chinh la van dé nudc thai clia cac nganh
céng nghiép gay 6 nhiém moi trudng, anh huéng dén cac
sinh vat séng, stc khde clia con ngudi. Thanh phan cha yéu
trong nudc thai nganh céng nghiép dét may, cao su, gidy...
chl yéu la chat mau, thuéc nhudém hoat tinh, cac chat mau
hitu co... Pac biét, thuéc nhudém trong nudc thai rat khé
phan hay vi ching c6 dé bén cao véi anh sang, nhiét va cac
tac nhan oxi héa khac. Vi vay, xt li nudc thai dét nhuém
dang la bai toan nan giai cho cac nha khoa hoc, néu khong
dugc xt li, nuéc thai dét nhuém sé gay mat my quan, gay
anh hudng tram trong moi trudng. VE co ban, nudc thai dét
nhudém cé thé dugc gidi quyét bang nhiéu ki thuat khac
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nhau, dién hinh c6 cac ki thuat héa li nhu keo tu, dién keo
tu, hdp phu, mang; ki thuat sinh hoc yém khi, hiéu khi; cac
ki thuat héa hoc nhu ozon hoa, oxy hda tién tién.... Céc
qua trinh Fenton di thé véi nhiéu uu diém nhu than thién
vGi moi truding hon, dé thu héi va tai st dung xuc tac... ¢
thé khdc phuc cac nhugc diém dién hinh cla cac ki thuat
Fenton déng thé. Hién nay, cac nha khoa hoc van dang tap
trung nghién ctdu nham tim ra cac loai vat liéu xuc tac cé
hoat tinh, chi phi diéu ché, san xuat thap nham gidm chi
phi x{ li. Nhitng két qua nghién ctu gan day cho thdy mot
s6 hé xuc tac Fenton di thé dugc téng hop trén co s& cac
loai khoang hodc san pham thai rén chia sét nhu cao lanh,
xi pirit, tro bay, bun do... Thanh cong cta cac nghién ctu
khi s&r dung céc vat liéu thai khéng nhiing ha thap chi phi
xU li ma con gop phan giadi quyét bai toan & nhiém cac chat
thai ran nguy hai.

Trong bai bao nay, ching téi nghién ctu xt ly thudc
nhudém hoat tinh blue 19 bang qua trinh Fenton hda trén
xuc tac Fe-Mn/SiO,,

2. THUC NGHIEM
2.1. Dung duéng chuan dinh lugng reactive blue 19

a) Khéo sdt buéc séng hép thu cuc dai cia Reactive
Blue 19

Pha Reactive Blue 19 (100ml): Can 0,02 (g) tinh thé
thu6c nhuém Reactive Blue 19 vao binh dinh mdc 100ml
cho tlr ti nudc cat vao va lac déu. Ta dugc Reactive Blue 19
200ppm. Bung mau trong lo t8i mau dé bao quan mau.

Quét dai budc séng khoang 450 - 800nm vGi néng do
dugc Reactive Blue 19 6 20ppm. TU d6 xac dinh budc séng
hap thu cuc dai ctia Reactive Blue 19.

b) Dung dudng chudn dinh lugng Reactive Blue 19

Pha dung dich thuéc nhuém Reactive Blue 19 véGi néng
dé 0,6ppm; 1ppm; 5ppm; 10ppm;15ppm; 20ppm; 25ppm;
30ppm; 35ppm; 40ppm; 60ppm; 80ppm rdi tién hanh dem
di do quang clia cac dung dich & budc song hap thu cuc
dai. TU gia tri mat d6 quang thu duoc, dung dudng chuan
dinh lugng Reactive Blue.

2.2, Nghién ctru kha nang phan hday Reactive Blue 19
trén xuac tac Fe-Mn/SiO,

Phan Ung phan huy Reactive Blue 19 thuc hién trong
diéu kién dung dich dugc khudy lién tuc 30 phut, c6 hé
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théng lam méat dé duy tri nhiét dé phén ung la 25°C. Trong
phan ting phan huy, dung dich Reactive Blue 19 c¢6 néng
dd 100mg/l (100ppm), lugng chat xdc tac c6 dinh 0,15g.
Nong d6 H,0, 3ml. pH dung dich dugc khao sat la 3. Sau
tung khoang thai gian xac dinh loc tach chat ran dem dung
dich thu dugc phan tich trén méay quang phé UV-Vis
Lambda-35 tai budc séng 660nm. Xac dinh nong doé
Reactive Blue 19 con lai trong dung dich bang phuong
phap dudng chuéan.
2.3, Hiéu suat qua trinh xi ly

Hiéu suat qua trinh xtr ly (H %) dugc tinh theo coéng
thuc:

Co

H(%) = X 100%

0

Trong do:

C,: n6éng dod ban dau khi chua hap phu (mg/I)

C: nOdng d6 sau qua trinh hap phu (mg/l)

2.4. Panh gia do tai st dung

Dé danh gia do bén xuc tac, tién hanh thu héi xtc tac sau
phan (ing bang cach tién hanh rita bang nudc. San pham sau
do dugc say chan khong 80°C, xuc tac lai dugc dung dé danh
gia hoat tinh cho cac lan thir nghiém ti€p theo.

Diéu kién thuc nghiém dugc gilr nguyén sau hai lan
danh gia d6 bén xuc tac déi vsi Fe,Mn/SiO, la: nbng do
Reactive Blue 19 ban dau 100ppm; lugng chat xdc tac
Fe,Mn/SiO, = 0,15g ; ndbng d6 H,0, = 3mL/100ml; pH = 3;
nhiét d6 25°C. Do xuc tac Fe,Mn/SiO, hao hut mét lugng
dang ké nén Ian tha nhat dugc thuc hién qua 4 binh va lan
tha 2 dugc thuc hién qua 3 binh.

Sau 2 lan tai st dung xuc téc, ta thu dugc néng dé va
hiéu suat cta qua trinh phan hay thuéc nhuém Reactive
Blue 19.

3. KET QUA VA THAO LUAN
3.1. Két qua dudng chuan dinh lugng thuéc nhuém
Reactive Blue 19

3.1.1. Buéc séng hdp thu cuc dai ctia Reactive Blue 19

Két qua khao sat budc séng xur ly cuc dai clia thubc
nhudém Reactive Blue 19 dugc trinh bay trén hinh 1.
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Hinh 1. Budc song cuc dai clia thudc nhudm Reactive Blue 19

Tu két qua hinh 1 ta thay, thuéc nhudém cé hai dinh xt ly
3 626nm va 660nm. Tuy nhién, & budc séng 660nm cho gia

tri mat d6 quang la 16n hon. Do vay, cac nghién clu tiép
theo budc séng 660nm sé dugc chon dé do gia tri mat do
quang cuta thuéc nhuém Reactive Blue 19.

3.1.2. Pudng chudn dinh lugng Reactive Blue 19
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Hinh 2. Buting chuan ctia thudc nhudm Reactive Blue 19

Phuong trinh dudng chuén dinh lugng Reactive Blue 19
lay=0,0133x+0,1084

Trong d6:Y la gia tri mat d6 quang.
X la néng d6 dung dich (ppm).
Hé s6 hoi quy tuyén tinh R?=0,9982
3.2. Két qua khao sat cac yéu té anh huéng dén qua
trinh phan hay Fenton
3.2.1. Anh huéng luong xiic tdc Fe,Mn/SiO,
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Hinh 3. Anh huéng luong xiic téc trong phan hiy thudc nhudm Reactive
blue 19

TU hinh 3 ta thay, lugng xuc tac dugc thay déi tir 0,025
dén 0,3g. Sau 30 phdt tai lugng xuc tac 0,025g ta dat hiéu
suat 78,53 trong khi & 0,054; 0,1; 0,15; 0,202; 0,25; 0,3 dat
hiéu suat lan luot la: 82,29; 88,83; 93,19; 87,1; 81,98; 71,2.
Qua d6 ching ta c6 thé thdy dugc hiéu suat dat t6t nhat &
lugng xuc tac 0,15g. TUr d6 ta ¢ thé ldy lugng xuc tac t6i uu
la 0,159 dé khao sat cac thong s6 khac.

3.2.2. Anh huéng ciia pH

Tu hinh 4 cho thay gia tri pH déng vai trd quan trong
d6i véi su phan hay cda Blue 19 vi n6 anh hudng dén hoat
tinh ctia chat xdc tac. D6 pH t6i uu dugc tim thay la 3 véi su
chuyén hoa ctia phan Ung la nhanh nhat khi theo déi trong
30 phut, lac d6 hiéu suat phan hay la 99,58%. Nhung khi
tdng d6 pH = 4 trong 30 phut thi chuyén héa cling chi dat
98,57%. Khi tang gia tri pH > 4 va gia tri cao hon, su chuyén
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hda cla phan ting giam manh khi 30 phat chi c6 21,91% & 120
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Hinh 6. Anh huGng cta thai gian lac tdi qua trinh x{ ly
Hinh 4. Anh hugng ctia pH dén qud trinh x& Iy 3.2.5. Anh huéng cua lugng H;0,
Do pH anh hudng rat 16n dén téc d6 phan Ung va hiéu __ 150
qua phan hly cac chat hitu co. Nhin chung méi trudng axit e
rat thuan lgi cho qua trinh tao géc hydroxyl tu do *OH theo '7§ 100 i
han tng: o — =—
P : 5 50
Fe?* + H,0, — Fe* + *OH + OH" T
Trong khi & méi trudng kiém, qua trinh két tla Fe* xay 0 0 ) . 6

ra nhanh hon qua trinh khr clla phan ting sau:

Fe>* + *OH — OH + Fe**

Tu d6 lam gidm nguén tao ra Fe**, trd thanh yéu t6 han
ché t6c d6 phan ung.

3.2.3. Anh hudng ciia néng d@é thuéc nhuém Reactive

Thé tich H,0,30% (ml)

Hinh 7. Anh hugng ctia H,0, trong qué trinh xir Iy

Trong hinh 7, cac thi nghiém dugc tién hanh & cdc néng
ddé H,0, khac nhau 1ml/100ml; 2ml/100ml; 3ml/100ml;

Blue 19 4ml/100ml va 5ml/100ml véi cac diéu kién phan dng nhu
100 - nhau: ndbng d6 BLUE-19 ban dau la 100mg/L; lugng chat
= xUc tac = 0,15g; pH = 3; nhiét do t = 25°C va lac trong thdgi

§ 80 gian 30 phut.
‘§ 60 TU hinh 7, khi néng dé H,0, tang ti Tml dén 3ml, hiéu
g 40 sudt phan hly tang tuong Ung ti 75,59% lén 97,32% sau 30
‘_%- 20 ph}]t. Su gia tang ty 1& phan hay n‘éy la do sy gia tdng cac
goc ty do *OH vdéi sy gia tang nong dé H,0,. Tuy nhién,
0 tang lugng H,0, tir 3ml dén 5ml thi hiéu suat phan hay la

0 50 100 150 200 74,09% sau 30 phut

Néng do thuée nhudm (ppm) biéu nay la do cac géc *OH tu H,0, dugc tao ra nhiéu
khi nong d6 H,0, tang lam thuc day qua trinh phan Ung
o e dan dén toc d6 clng nhu hiéu suat phan hdy tang. Trong
Hinh 5. Anh huéng cla nong dd thuéc nhudm t6i qud trinh xt ly khi néng d6 H,0, qua cao, géc *OH tao thanh géc HOO* ¢é
Tu hinh 5 ta thdy, nong d6 thudc nhudm Reactive Blue 19 kha ning oxi héa thap hon va lam giam hiéu qua phan hay.
dugc thay déi tir 90ppm dén 150ppm. Sau 30 phdt, tai néng Khi néng d6 H,0, trong dung dich qua cao hodc qua

dd 100ppm phan ting chuyén déi Reactive Blue 19 dat hiéu thip sé 12 giam géc *OH xdy ra theo phuong trinh:
suat t6i uu 99,95% trong khi & 90ppm, 110ppm, 130ppm va H.0. + *OH — HOO* + H.O
150ppm, muic dd chuyén héa Reactive Blue 19 dat céac gia tri ot +h,

tuong Uing 97,45%; 98,1%; 97,36%;va 97,09%. Vi vay, ching HOO* + *OH — O, + H,0
ta c6 dinh nong d6 thudéc nhudm Reactive Blue 19 tai Ngoai ra néng dé H,0, cao ciing lam céc tam hoat dong
100ppm dé tién hanh khéo sat cac thong sé khac. cla xuc tac bi bao hoa do dé lam gidm téc dé phan ung [2].
3.2.4. Anh huéng cua théi gian phdn iing Do vay, ching téi chon néng d6 H,0, la 3ml ap dung cho
TU hinh 6 thi gian ¢ thay déi tir 5 phut dén 45 942 trinh nay. )
phut ta thay sau khi lic 30 phut thi hiéu suat dat gia tri cuc Nhu vay, qua trinh Fenton hoa xt Iy RB19 bdng xuc tac

dai 99,95% trong khi 5; 10; 15; 20; 25; 35; 40; 45 (phut) c6  FeMn/SiO, véi cac diéu kién thich hop: Lugng xdc tac:
hiéu suat Ian lugt 1a 73,64; 79,88; 80,3; 89,91; 87,1; 86,13va  0,159; pH = 3; thoi gian: 30 phut; nong d6 H202:
78,08 (%). Vi vay,ta c8 dinh thai gian 1ac 1a 30 phut cho cac ~ 3mI/100ml; néng dé thuéc nhuém Reactive Blue 19:
qua trinh nghién ctu tiép theo. 100ppm
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3.3. Danh gia dé bén xuc tac ddnh gid hoat tinh quang hda xiic tdc cia Ti0, trong phdn ting quang phdn hdy axit
_— orange 10". Tap chi Phét trién Khoa hoc va Cdng nghé, tap 9, s6 1, tr. 25-31.

45 [5]. Urbas K, Aleksandrzak M, Jedrzejczak M, Jedrzejczak M, Rakoczy R, Chen
® X, Mijowska E - Nanoscale Res Lett, 2014. Chemical and magnetic
w60 functionalization of graphene oxide as a route to enhance its biocompatibility.

& %0 [6]. Lu M, 2000. Oxidation of Chlorophenols with hydrogen peroxide in the
T 20 presence of goethite Chemosphere, 40, 125-130.
0

Lan tai sir dung

Hinh 8. Hiéu sudt ctia qud trinh tai st dung xtic tac Fe,Mn/Si0, d€ xi Iy thudic
nhudm Reactive Blue 19

TU hinh 8 c6 thé thdy rang, d6 bén cla xuc tac tuong
déi tét, diéu nay dugc ching minh qua 2 1an kiém tra d6
bén hoat tinh quang xuc hiéu suat phan huy lan lugt giam
tU 89,73% xuéng 81,56%. C6 thé nhan thdy, xuc tac
Fe,Mn/SiO, rat 6n dinh va c6 thé dugc st dung dé phan hay
l3p lai thuéc nhudém Reactive Blue 19.
4, KET LUAN

- Dinh lugng reactive blue 19 bang phuong phap UV-
Vis:

+ Budc song hép thu cuc dai cta thuéc nhudém Reactive
Blue 19 la 660nm

+ Phuong trinh dudng chuan dinh lugng Reactive Blue
191ay=0,0133x+0,1084

- Khao sat va danh gia cac yéu t6 anh hudng dén do
chuyén hoéa thuéc nhuém Reactive Blue 19 bang qua trinh
fenton hda trén xuc tac Fe,Mn/SiO, nhu pH, n6ng dé H,0,,
néng d6 thuéc nhudm Reactive Blue 19, thoi gian lac,
luogng xuc tac Fe,Mn/SiO,. Tim ra diéu kién t6i uu nhat la
pH = 3; nbng d6 H,0, = 3ml/100ml; néng d6 thuéc nhudém
reactive blue 19 1a 100ppm, tha&i gian lac la 30 phuat va
luong xuc tac t6i uu 0,159.

- XUc tac Fe,Mn/SiO, c6 tinh 8n dinh va c6 thé tai su
dung st dung dé phan huy I3p lai thu6c nhuém Reactive
Blue 19.
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