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Treatment for Decoloring Reactive Brilliant Red K-2BP Dye
Wastewater By Near UV-AgCl

SUN Qijuan
Shaanxi Polytechnic Institute, Xianyang 712000, Shaanxi Province, China

Abstract The dye wasterwater has some unique features: high CODy,, high intensity of color, high salinity, hard to degradation, great
changes in water quality and quantity and so on. It becomes oxidation resistant and anti—bio—degradable, which makes it difficult to be
treated. The general aim of treatment is to remove COD and to decolor, which is more difficult. Color is the most important indicator to
check whether the printing and dyeing wastewater treatment can meet the emission standards. With the traditional method of wastewater
treatment to hydrophilic or water —soluble dye wastewater, the decoloring effect is not satisfactory. The biological decoloring is less
effective, while the physical and chemical decoloring does cost much. This paper is to find a simple, economical as well as effective way
of decoloring printing and dyeing wastewater. Photocatalytic oxidation can be done in an ordinary condition (normal temperature,
atmospheric pressure), but with strong oxidizing ability, with a great speed and without secondary pollution. In the water treatment
domain, the AOP technology is widely used in environmental protection. Currently TiO; is used as the photocatalytic oxidation catalyst,
with the ultraviolet ray as the light source, mostly in a man—-made form. Its use is limited because of its large energy consumption and
poor efficiency in the utilization of solar energy. This study uses the near ultraviolet ray as the light source, AgCl as the catalyst, to reveal
the effects of the dye concentration, the amount of catalyst, pH, the different light sources on the decoloring rate of reactive brilliant red
K-2BP dye wastewater. The results show that with the dye initial concentration of 50mg/L, the concentration of catalyst 1000mg/L, and
pH=4.0, the decoloring rate of the reactive brilliant red K-2BP dye waste water reaches 72.1%. Under the best technological conditions
as indicated by the theory, the application of this system to the actual dye waste water may result in more ideal results. On the basis of
the discussion of the various factors that influence the decoloring of the reactive brilliant red K-2BP dye wastewater with near ultraviolet
ray—AgCl system, a dynamic equation for the degradation of the reactive brilliant red K-2BP is established, to analyze the degradation
mechanism, and the structural composition of some replaced aromatic compounds during the K-2BP degradation process, as well as the
reaction intermediate products and final products, and thus to trace its degradation routes. AgCl as a catalyst is similar in the catalytic
oxidation mechanism to TiO,, and the sunlight can be used as the light source, not just UV. This not only reduces the energy
consumption, but also repeatedly uses AgClL It opens a new way for the photocatalytic oxidation of degradation wastewater.

Keywords dye wastewater; photocatalytic oxidation; decolorization; AgCl

A B H . 2010-10-31;14 = 8 #.2011-05-08
VB R VBR3P R e A AR K TR A :5qj68@163.com

Il 52



] jcmik

#E S 2011,29(17)

¥ 3518 32 (Articles)

0 3\

QR G Qe B vy W AR AR 2 MERE A, — 2L
Mol A Al B 7 EEARAE 25 BRI 5 AT SRR € 50) R RE 5 B
RN A R . AR B AR Z B R i T2,
DA A S B AR 2 b P I AR B K B A BT TR 2 —

TiO, PHC A 4% 8 L RRUE tk  nT L A2 0) 25 0 s
Tt H T BOCAEALH . (HR Tio, SEREALTI AL RER I 551,
XA BH G B A &L AR, AgCl J2 2 i BOE MR, 4R R
Calzaferri %52 BRI H] AgCl A3 #] B , 76 U5 2850 L B T
LA K o3 i O R, LS T, JEHE AR 23 K AR AR,
SFESHRE LA AgCl e AR, 7 358 S O B T ] o3 i A
PLEER R KA o AgCLARE —F BUOGCHEAL AR BAT 5
TiO, AHALL )i AL S AL AL, AN SCRT LA 5418, i HL A% 3
SEAIL BOK BH O R SR 752 B H R4 A O A Al I i 5 €0 8L
R, A ) I 2 ] N R

1 XRIH
1.1 FENFSHR

8543 B Hh—n[ W46 i (36 Agilent A H] ) ;PB-
10 R JE 1T (78 5 Sartorius 22 7] );ZF-TA 584N K & 4T (L 5%
M54 B2~ 7l ) ;6890N GC/MS {¥ (Agilent Technologies ) ; 1 14
21 K-2BP (b 221 ), AgNOs (A Br 2l ), 15 % 5 J1 46T ;NaCl
Gy Wrat a2 38550 ) .

1.2 XLWHZE
1.2.1  AgCl W7 9 il &

HUIE B 0.4mol/L (19 AgNO; K B, iIn AR & 4 1) NaCl
VW, A B BOR AgCL ULE 2 U8 VR IR RS S O
BT AR A o K33 AgCl A fb 70 22 58 A1 BR S
30s, AgCl VAR Ay J A8 £, 1 o ' SfiE Ak 7 45 FH
122 &ML K-2BP gt S BiE

B & S0mg/L (1935 P4 2T K-2BP /K IF W E T A Ky
M A2 A — 5 B AgCl AL R | 76 /L B BEHE 2 1Y
W™ KA 365nm B I K ANEE & (BE B 10em) ,
HE[EI PR 20min, HU— 5 4 BLAY B0 S O 3min (42001/min)
SRJE U 2R AE K-2BP fie RKI IO (A ,=535nm) 4b H
lem BTN FLWE B | DU 25 U S
123 BAaRITEFZX

T PEHILT K-2BP 7R IR I A5 A IMA- L e B, T
v B 5 OB E e & AR R A 20N

= C=Cxao00=" A= xi00 (1)

Ao BRI WO E A DA i B O E |, Co R J R B 40
U, C O RE i B

2 ZR5itie
21 ZTAXK
HUE ik pH=4.0 19 SOmg/L B35 14 1 21 K—2BP 4 121 )

SCIESCE & TECHROLOGY REVIER

JEIK 30y, 4 M R AT UV B3 BB 4 (A=254nm , E=5.18x
10°x) L3 2240 % (A =365nm, E=4.34x10x ) B 5 100min #1 &
TR AT 25 (S0 A5 R K 1 iR . AT UL K-2BP 4Lt
K AETCOE B oy e e B SR AN B IR A TR kA —
FETEBEAYOEAR , WL 365nm (1) T 48 A B B K-2BP YLkl
IKIRTEAEA 16 HH 7E To M AL A7 46 19 2540 T K-2BP Ye kg
IKAE P 365nm 13T S8 G IR RN & A R f . RiE B UV
WG 3 ) L R AE DL S G b B R DA RH AN R
HHE 8GR G)  J K 2 365nm,

5
4k
23
Z
22 —e— g
e AN
1t K
ok o - . . . - .

(Il 2'(: 4(I] ﬁ;] sln mlo |2Io
Y6 AR ) /min
B 1 AEXERBHT K-2BP HE#EXHE
Fig. 1 K-2BP direct photolyzation under different
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Fig. 4 The effect of photosensitizing catalyst
on K-2BP decoloring rate
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Fig. 6 Effect chart of AgCI repeatedly
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Fig. 8 Effect of K-2BP concentrations on
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Fig. 14 UV-vis ible spectra of K-2BP degradation
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Fig. 16 UV-vis ible spectra of actual dye wastewater
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