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Tom tit: Téc do khir mau ctia Reactive Blue 21 béi axit peracetic trong dung dich dugc khao sat &
pH = 6,0. Cic thi nghiém duoc thyc hién véi ndng do axit peracetic trong khoang 1 + 3 mM. Dién
bién phan tng duoc theo dbi thong qua do bién thién dé hip thy quang & bude song hap thu cuc
dai cua Reactive Blue 21 tai 660 nm. Két qua nghién ctru cho théy réng su mat mau duoc thuc
hién qua hai co ché 1a phan tng khong x1c tac va phan tng ty xuc tac. Trén co sd cac dy liu thyc
nghiém, mo hinh dong hoc bac hai di dwoc dé xuét cho hai phan tng.

Tw khoa: Reactive Blue 21, Axit peracetic, dong hoc, xtc tac, xur 1y mau.

1. Téng quan

Xu Iy mau nudc thai néi chung va mau dét
nhuém noi riéng la hudong nghién cuu dugc
quan tdm trén thé gioi. Nhiéu phuong phap da
dugc nghién ctru nhu hip phuy, keo tu - tao
bong, keo tu dién hoa, trao ddi ion, loc tham
thiu nguoc, xir 1y sinh hoc, 6xi hoa héa hoc, 6xi
hoa tién tién[1, 2]. Nudc thai dét nhudm co
thanh phan 6 nhidm tuong ddi da dang bao gom
can lo ling, kim loai ning, chit mau bén, céc
chét hitu co, pH cao [3]. Do d6, hé xt 1y nudce
thai dét nhudm thuong la t6 hop cua céc
phuong phap tién xur 1y, xur ly chinh, va sau xu
ly. Bén nay, xu ly sinh hoc van dang dugc ap
dung phd bién dé xur Iy nudc thai dét nhudm.
Tuy nhién, phuong phap ndy chua xur ly duoc
triét ¢ d6 mau nén can thém giai phap 6xi hoa
dé pha mau bén vitng. Nham tim kiém chat oxi
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héa mau hiéu quéa va than thién méi truong, dé
tai nay danh gia kha nang khir mau Reactive
Blue 21 (RB21) bang axit peracetic (PAA).

2. Phwong phap nghién ciru

Phan ung giita RB21 va PAA dugc thuc
hién trong dung dich véi thé tich 1 L c6 khudy
tr & pH = 6,0 va nhiét d6 25 + 2 °C. Nong do
PAA dugc khao sat trong khoang 1 dén 3 mM.
Nong d6 mau ban dau khoang 25 mg/L. Toc do
mat mau duoc theo ddi théng qua do bién thién
hép thu quang ctia RB21 & budc séng 660 nm.

Trong nghién ctru, mau RB21 sir dung co
ngudn goc tir Trung Quédc co do6 tinh khiét 95
%. PAA dugc diu ché tryc tiép trong phong thi
nghiém tu phan ung gitta CH;COOH dac voi
H,0, (30 %) theo ti 18 thé tich 1,5: 1 theo phan
ung sau:

CH3COOH + H,0, = CH3;COOOH + H,0
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R-SO,NHCH,SO,CH,CH,0S0;Na

Hinh 1. Cong thirc ciu tao cua RB21 [4].

PAA hinh thanh c6 ndng d6 2,1 M dugc xac
dinh bang phuong phap chuan d6 i6t ngugc &
nhiét do <-10 °C.

Trong nghién ciru, mau RB21 sir dung c6
ngudn goc tir Trung Quoc c6 do tinh khi€t 95
%. PAA duoc dieu ché truc tiép trong phong thi
nghiém tir phan Gng gitta CH;COOH dac véi
H,0, (30 %) theo ti 1€ thé tich 1,5: 1 theo phan
ung sau:

CH;COOH + H,0, = CH3;COOOH + H,0

PAA hinh thanh ¢6 nong d6 2,1 M dugc xéc
dinh bang phuong phap chuan d6 iot ngugc &
nhiét d6 <-10 °C.

3. Két qua va thio luin
3.1. Toc do khir mau theo thoi gian

Dung dich PAA diéu ché c6 chtra H,0,, nén
trudc khi danh gia hiéu qua khir mau cua PAA,
mot thi nghi€ém danh gia énh hudéng cia H,0O,
duoc thyc hién. Sau 120 phat phan ng, cuong
d6 mau gin nhu khong ddi do d6 co thé két
luan su c6 mat cua H,0, trong dung dich PAA
khong dong gép vao qua trinh khir mau.

Tdc do khir mau RB21 dugc khao sat voi 5
ndéng d6 PAA khac nhau trong khoang 1 dén 3
mM. Két qua bién thién ndng mau theo thoi
gian dugc trinh bay trén hinh 2.
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Hinh 2. Téc d6 khir mau RB21 véi cac ndng do
PAA khac nhau ¢ pH = 6.

Hinh 2 thé hién rd tdc d6 khir mau tang khi
ndng do PAA ting. Diéu nay hoan toan phu hop
véi quy luat dong hoc phan ng. Tuy nhién, voi
moét phan tmg thong thuong (khong co yéu td tu
xuc tac), toc d6 phan Gng (thé hién bang do doc
trén duong cong dong hoc) s& giam dan theo
thoi gian. Hinh 2 lai cho théy tbc d6 phan tng
tang ¢ khoang thoi gian 40 den 100 phat (thoi
gian cu thé phu thudc vao noéng do dau cua
PAA). Vi vay, phan ung giita RB21 va PAA c6
hién tuong tu xic tac hay san phdm 1a xuc tac
cho phan tmg. Cong thirc ciu tao ciia RB21 ¢
1 nguyén tir Cu®*, ion nay c6 kha ning da duoc
giai phong sau phan tmg dé dong vai tro tac
nhan xuc tac.

3.2. M6 hinh déng hoc qud trinh mat mau

Véi bién luan & trén, qua trinh khir mau
duoc gia thiét xay ra theo hai huéng phan tng
khir mau khong xuc tac va ty xtc tac c6 quy
luit dong hoc bac hai. Trong do, phan ung tu
xuc tac phy thudc bac mot vao nong do chat
mau va bac mot vao nong do san pham (Cu2+)
Phuong trinh tbc do mat mau tong dugc biéu
dién nhu sau:

_% —kPAaIM]+kMJcu] @

Trong d6: [M] 12 ndng d6 chat mau
Céc hang s6 toc d phan tmg bac hai k va k'

toi wu tir so liéu dong hoc st dung 1€nh solver
trong excel vdi cach tinh toan nhu sau:
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a) Chia thoi gian phan tng thanh cac budc
mo phéng nhd noi tlep nhau c6 khoang thoi
gian At = 1 phat. Vi moi budce, phuong trinh vi
phén (1) trd thanh:
_AM]_y 1paaTm]

At

hay:
~AM]=K[PAAIM]+ K [M]cu DAt (3)
b) Trong mdi budc mé phong, népg do
PAA dugc coi la khong doi. Bién thién nong do
mau trong budc thlr i dugc tinh toan theo nong
d6 bude tha (i -1) nhu sau:

—AM]=K[PAAIM ]+ K [M]cu? hat (a)

Mlce] @

¢) Cho hai gié tri k va &’ bat ky, tinh toan 1y
thuyét bién thién nong do mau theo thoi gian
theo phuong trinh (4).

d) Téi wu cac gid tri k va &’ bang 1énh
Solver sao cho sai sé giira gia tri 1y thuyét va
két qua do thuc nghiém la nho nhat.

Két qua toi vu gi tri cua k va £’ & mdi ndng
d6 PAA khac nhau dugc cho ¢ bang 1.

Céac hang sb k va k' trong bang 1 duoc st
dung dé mé phong tdc do mit mau voi cac ndng
dd PAA khac nhau. Két qua mé phong duoc
trinh bay trén hinh 3 cung véi cac s lidu thuc
nghiém. Di liéu tinh toan rat phu hop véi thuc
nghiém. Nhu vay, mo hinh phan tmg dong thoi
theo hai co ché khong xuc tic va ty xuc tac mod
ta t6t qua trinh mat mau xay ra trong hé phan
ung gitta RB21 va PAA.

Bang 1. Gia tri cac hang sb toc d¢ phan tmg k va k'

[PAA]l, 10 15 20 25 30 Gid
mM tri
trung
binh

K, X 1,21 1,26 1,87 1,93 1,87 1,63
10°

k' 1,11 107 098 062 093 0,94
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Hinh 3. Két qua mo phong toc d6 mat mau RB21 s
dung md hinh ty xtc tac.

4. Két luan

Nghién ciru nay da danh gia kha nang khur
mau dung dich Reactive Blue 21 cua axit
peracetic & pH = 6 va nhiét do 25 + 2 °C. Cac
két qua thuc nghiém da chi ra ring PAA c6 hiéu
qua khir mau RB21 tdt, trong khi do tién chit
tao PAA 1a H,0, khong c6 kha nang khtr mau.
Dbong hoc méit mau RB21 béng PAA duoc
ching minh xay ra dong thoi theo hai co ché
khong xtc tac va tu xuc tac. Hai phan ing nay
déu xay ra theo quy luat dong hoc bac hai. Cac
hing s6 tdc d6 bac hai k va k' dugc ti wu tir cac
s6 liéu thyc nghiém c6 cac gia tri trung binh k =
1,63 x 10° mM™phat™ va k' = 0,94 mMphat™,
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Kinetics of Reactive Blue 21 Decolorization
Using Peracetic Acid

Le Van Chieu

VNU Project Management Department, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: Decolorization rate of Reactive Blue 21 by peracetic acid in aqueous solutions was
measured at pH 6.0. Concentrations of peracetic acid were applied in the range of 1 - 3 mM. The
reaction kinetics were monitored by recording the light absorption of the Reactive Blue 21 at 660 nm.
The obtained results showed that the decolorization happened via non-catalytic and auto-catalytic
reactions. Both the reactions were proposed to obey the second-order rate law.
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