TAP CHI HOA HOC

T.49 (1) 51-54

THANG 2 NAM 2011

ANH HUONG CUA pH, NHIET DO VA MOT SO ION KIM LOAI TO'
HIEU QUA LOAI BO PHAM NHUOM REACTIVE BLUE 161 Cl BANG
PHAN U'NG FENTON

Dao Sy Pirc, 6 Thi Hong Nhung
Khoa Hoa hoc, Truong Pai hoc Khoa hoc Ty nhién, PHQOG Ha Noi
Dén Toa soan 21-9-2010

Abstract

In this study, one of the advanced oxidation processes, the reaction between iron (II) sulfate and hydrogen peroxide
(Fenton reaction) was applied for the degradation of Reactive Blue 161 (RB 161 CI). The effect of pH, temperature and
several metal ions (Mn”', Cu®’, Fe’") on the treatment efficiencies were investigated. The results showed that the
optimum conditions of pH, temperature were 3 and 35°C, respectively; the activation energy of the Fenton reaction for
the degradation of RB 161 CI was approximately 34.95 kJ.mol". These metal ions have strong effects on the treatment
efficiencies. The treatment efficiencies decrease in the following order: Fe*" (as FeSO,. 7H,0) > Cu®" > Fe** (as Mohr
salt) > Mn®". At the suitable conditions, more than 90% of RB 161 CI were removed.
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1. MO PAU

O Viét Nam, Dét may la nganh cong nghiép gitr

vi tri chién lugc quan trong ctia nén kinh té quéc dan
[1] nhung day cling 1a nganh tao ra mot lugong 16n
nudc thai mang mau, gay can tré qua trinh quang
hop, thuong c6 doc tinh cao va chéng lai sy phan
hay sinh hoc [17]; gay anh hudng tram trong toi su
sdng cua cac loai thuy sinh & cac ngudn nudc tiép
nhén va suc khoe con ngudi [1, 13, 17]. Vi ly do do,
nhiéu nghién ctu trén thé gidi dd duoc tién hanh
nham xir 1y nudc thai dét nhudm, han ché anh hudng
cua nod téi moi truong va strc khde con nguoi [8].
Vé co ban, nude thai dét nhudém co thé duoc giai
quyét bang nhiéu phuong phap khac nhau, dién hinh
la cac ky thuat hoa 1y nhu keo tu [6 - 8, 17], dién keo
tu, hép phu [8, 17], mang; k¥ thuat sinh hoc yém khi
[8, 17], hiéu khi [8, 10]; cac k¥ thuat hoa hoc nhu
ozon hoéa, oxy hoa tién tién... [4, 5,9, 10, 12, 17, 18,
21]. K¥ thuét oxy hoéa tién tién véi phan ing Fenton
dua trén sy oxy hdéa khong chon loc cac hop chét
hiru co bang gbc tu do hydroxyl (OH®) dugc biét
dén nhu mot giai phap phu hop dé giai quyét cac
hop chat hitu co kho (hodc khong) phan huy sinh
hoc; ddc hai véi vi sinh vat, trong dé co nhiéu loai
pham nhudm, tiéu biéu 13 cac loai pham mau azo,
pham mau cation [4, 18, 21].

Trong cong trinh khoa hoc nay, anh hudng cia
pH, nhiét d6 va mdt sb ion kim loai t6i hiéu qua loai
b6 Reactive Blue 161 CI (mot loai phim nhudém
duogc st dung kha rong rdi ¢ Viét Nam) da duogc
nghién ctru, khao sat.

2. THUC NGHIEM
2.1. Héa chit

- Phim nhuém RB 161 CI (khéi lugng phén tir
700 g/mol) dugc cung cip boi Vién Kinh té Ky thuat
Dét may (Minh Khai, Hai Ba Trung, Ha Noi);

- FeS0,4.7H,0; H,0, 30% st dung trong nghién
ctru déu thudc loai tinh khiét phan tich;

- Voi song cong nghiép dé trung hoa miu sau
xu ly.

2.2. Quy trinh thuwc nghiém

Trong nghién ctru nay, mau nudc chira phim
nhudém dugc tao ra béng cach hoa tan truc tiép RB
161 CI vao nuéc ¢ ndng do 500 mg/L. Nong do
pham mau duoc xac dinh bang phuong phap tric
quang tai budc song 609 nm. Trudc do, mau nudc
chura phém nhuém RB 161 CI duoc dem quét phd
UV-Vis ¢ khoang budc song tir 190 - 800 nm dé tim
budc song hap thu dic trung va xiy dung dudng
chuén.

Nudc thai dugc dua vao thiét bi xu ly, didu
chinh t&i gia trj pH phu hop; bd sung mudi chira cac
ion kim loai cin khao sat (FeSQ,, CuSO,4, MnSO, va
mudi Mohr) va duoc dua 1én may khudy tir. Tai day,
hydro peoxit duoc bd sung va khudy déu trong thoi
gian 90 phut. Trong qua trinh thi nghiém, ham luong
mubi va hydro peoxit duge sir dung theo gia tri phu
hop da khao sat [1], mau duogc 1y ra va phan tich tai
cac thoi diém 5, 10, 15, 20, 30, 45, 60, 75 va 90
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phut. Véi tung mau, tién hanh trung hoa, bé sung
chat trg keo tu C508, loc dé lgai bo két tua sat, phan
dich loc dem di xac dinh d6 hap thu quang.

2.3. Cac phuong phap phan tich, xdc dinh
Ph6 UV-Vis ciia miu nudc thai dugc ghi trén

thiét bi UV-1650 PC (Shimadzu, Nhét Ban). Hiéu
qua xu ly dugc xac dinh theo bi€u thurec:

H(%) = S =S 00 (1)

Trong do, Co va C, (mg/L) twong tmg la ndng do RB
161 CI tai thoi diém trude xir Iy va & thoi diém t
(thoi gian xir ly: t phut).

Theo mdt sd tai liéu tham khao [5, 13, 14], qua
trinh oxy hoa chat hitu co trong nudc thai thuong
dién ra theo dong hoc cua phan tng bac nhat. Theo
do:

In <, =kt 2)
t

Phuong trinh (2) chinh 1 co s& dé xac dinh hang

s6 phan hiy chét hiru co, k (phat™).
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Hinh 1: Anh huong ctia pH t6i hiéu sudt loai bo RB
161 CI

xac dinh 1a 3. Tai thoi diém phu hop, 45 phut [1],
hiéu suat xur ly dat hon 91%. Két qua nay cing phu
hop voi mot sé két qua nghién ciru trén mot sd d01
tuong nudc thai khac va cac tai liéu ly thuyét (pH tbi
uwula2,8)[1,2,11,20,21].

3.2. Anh hwéng cia nhiét d9, xic dinh ning
lwgng hoat hoa

Nhiét do 1a mot yéu td anh huong dén hiéu qua
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Dao Sy Piec va cong sy
3. KET QUA VA THAO LUAN
3.1. Nghién ciru dnh hwéng cia pH

Nghién ctru d&nh huong ctia pH toi hiéu qua xu ly
duoc tién hanh vé6i cac diéu kién phu hop vé ham
lwong sit (II) sunfat, hydro peoxit dd dwgc cong bd
[1]. Anh huong cua pH t6i hiéu qua loai bo RB 161
CI duoc tién hanh trong khoang 2-6. Két qua nghién
ciru trong thoi gian 60 phit dwoc thé hién trén
hinh 1.

Nhitng két qua trén hinh 1 cho thdy, khi gia tri
pH ting trong khoang tir 2-6 thi hiéu suat c6 xu
huéng giam. Tuy nhién, hiéu suat xur 1y dat gia tri
16n nhit tai pH 3. Diéu nay duoc giai thich 1a do khi
pH ting, qua trinh két tia Fe*" dién ra thuan loi hon;
pH qua thap lai thudn lgi cho qua trinh phéan huy ciia
hydro peoxit [2]. Su thay ddi vé tbc d6 loai bo
RB161 CI ciing twong tuy nhu bién thién hiéu qua xtr
ly; & pH 3, tbc do loai bo phdm nhudm dat gia tri
cuc dai (hinh 2).

Theo nhiing két qua da khao sat, pH phu hop cho
qué trinh phan huy phim nhuém RB 161 CI duoc

Hinh 2: Anh huong cta pH téi hang sé toe d6 loai
bé RB 161 CI

xtr 1y cua ky thuat Fenton. Nghién ciru dugc tién
hanh trong cac diéu kién phu hop di xac dinh [1].
Nhiét d6 duoc gitr khong ddi subt qua trinh phan
ung va dugc khao sat & cac nhiét 4 20, 25, 30, 36,
41°C. Két qua nghién ctru dwoc thé hién ¢ hinh 3.
Nhimng két qua trén hinh 3 cho thdy nhiét do la
mot trong nhitng théng sé anh huong kha manh t6i
hang s6 toc d6 phan huy chit hitu co. Tai khoang
nhiét d6 tir 20 - 35°C, su tang nhiét dd kéo theo su
bién thién kha 16n v& hiéu suat xir ly; & khoang nhiét
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d6 20 - 30°C; hiéu qua xur Iy tang 1én khong dang ke
sau khoang 30 phut tién hanh thi nghiém. Neu tiép
tuc tang nhiét do 1én trén 35°C, hidu qua va téc do
xu ly tang 1én, nhung chdm va khong dang ké (hinh
3 va 4). Piéu dang luu ¥, can bang trong truong hop
nay duoc thiét 1ap tir kha som (xdp xi 15 phat). Nhu
vay nhiét do va thoi gian phu hop xac dinh dugc
trong diéu kién nghién ctu 1a xdp xi 35°C va 15
phut. Tuy nhién, trong truong hop nudc thai c6 nhiét
d6 khong qua 30°C, cac diéu kién twong tng can
duoc lya chon vé nhiét d6 va thoi gian xur ly tuong
tng 1a 30°C va 40 - 45 phut. O nhiing diéu kién nhu
trén, hon 90% mau duoc loai bé.

Tir phuong trinh Arrhenius, c¢6 thé biéu dién sy
phu thude cta Ink vao 1/T nhu phuong trinh (3):

100

Anh hieong ciia pH, nhiét ds...

Ea

Ink = l
R T

Ink, — 3)

Trong d6 E,, R tuong Gng 1a nang luong hoat hoa va
hang sb khi Iy tuong (R = 8,314 J/mol.K).

Két qua nghién ciru sy phu thudc cua Ink vao
nhiét do duoc biéu dién trén hink 5

E,=4154,6 x 8,314 = 34952,65 J/mol =
34,95265 kJ/mol.

Két qua nay nam trong khoang trung gian giita
cac gia tri thu dugc khi xac dinh nang luong hoat
hoa cua phan Gng phan huy cac chét hitu co khac
nhau [3, 15].
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Hinh 3: Anh huéng cua nhiét d¢ t6i
hiéu suat loai bé RB 161 CI

3.3. Anh hwéng caia cac ion kim loai

Nghién ctru nay duge tién hanh nhim tim ra anh
hudng cia mot s6 ion kim loai phé bién nhu Cu®":
Mn*"... t6i hiéu qua xir Iy phdm nhuém RB 161 CI.

Két qua thyc nghiém trén hinh 6 cho thay, kha
nang xuc tac cua cac kim loai cho qua trinh phan
hty pham nhudém 1a khac nhau. Trong s6 nhiing ion
kim loai da duogc khao sat, Fe*" van 14 ion hiéu qua
hon ca. Véi nhiing ion con lai, hi¢u qua xt 1y giam
dan theo trinh tr Cu®* > Fe ** (trong Mohr) > Mn*".
Nhimg két qua nghién ctru nay ciing dwoc minh
chimg qua sy giam dan vé gia trj hang sd téc do
phan g trén hinh 7.

Nhu véy, voi cic qua trinh oxy hoa tién tién
khac nhau, xir 1y nhitng dbi tuong 6 nhidm khac
nhau thi anh huong cia cac ion kim loai co ban

Hinh 4: Anh huong ciia nhiét d¢ toi
hang s0 toc do cua phan ing loai
b6 RB 161 CI
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Hinh 5: Két qua xac dinh
nang luong hoat hoa

gidng nhau [16, 19].
4. KET LUAN

K§ thuat oxy hoéa tién tién v6i phan tng Fenton
phii hop dé phan huy phidm nhudm Reactive Blue
161 CI. pH, nhiét d§ va mot s6 ion kim loai c6 anh
huéng manh t6i hiéu qua xtr 1y. Piéu kién phu hop
vé pH, nhiét d6 phu hop duoc xac dinh 1a x4p xi 3
va 35°C. Hiéu qua xuc tic cia cac ion Fe’" Mn™"
Cu®" duoc sip xép theo trinh ty Fe*" > Cu®>" > Fe*
(trong Mohr) > Mn*". O cac diéu kién phu hop, hon
90% phim mau RB 161 CI dugc loai bo.

Loi cdm on: Cdc tdac gia xin chan thanh cam on sy
ho tro tai chinh tir Pai hoc Quoc gia Ha Noi voi de
tai nghién cuu Khoa hoc & Cong nghé, ma so QT-
09-22.
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Hinh 6: Anh hudng cua mot s6 ion kim loai t&i hiéu

suét loai bo RB 161 CI
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