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Research in High Frequency Ultrasonic for Degradation of Azo Dye Wastewater
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Abstract: The degradation of azo dye wastewater, containing MX-5B, was investigated by using high frequency ultrasonic irradiation.
The effect of different factors like the initial pH of solution, sonolysis parameters, air-blowing, Fe’" concentration were studied, the
synergistic action of complex frequency and the mechanism of degradation was explored primarily. The results show that MX-5B in
aqueous solution can be degraded efficiently by ultrasonic irradiation, when the pH 3.5, ultrasonic frequency 418. 3kHz, ultrasonic
power 69 W, color removal rate up to 100% in 180 min. Adding of Fe’* and blowing air had some effects. The results also indicated
that radical-oxidation controlled the ultrasonic decompose of MX-5B and MX-5B ultrasonic removal was observed to behave as pseudo-
first-order kinetics under different experimental conditions tested in the present work. Comparison of UV-Vis absorption spectrums
before and after treatment showed that all of the conjugate structure and part of aromatic structure were destroyed after being ultrasonic
irradiation.

Key words: high frequency; ultrasonic; azo dye; degradation; wastewater

Epe Tl A 22 Tolb X #hsgin et EHAY
il , ZEED Y i B B LA 10% ~ 15% (1 44 i
R, H AR A SRS R B L K 15 S v B A
TR ARARE TS —N=N— DI FEIR
45, i T e NI LB O M 25 3R B —SO, H %8
A4, BAT R e R Ve LR A U B
An R BRGSO B A (BT

T K Ak A, R P A R B SRR I 18 A2 B
G R R K B RE R R R AT
LRI SR 25 A, DR Sz 7 3 B2 3 R — S wff L i
7 A2 SN A5 DA SE B AR ok, [ 1N 27 5 0] 7 o
A AR HEAT TS H R Z 4 b T R — AR Y
FgE A AT g A v AR A R T A L
PR AR AR BF 9 LB R R R M 4T

AR T AREE 5 BBl A 0 00 Ak 3 I A 5 7 e 5 At 7=
Yy, s wMICE IR IER SR A fif, L Aeg
HABRA BUE M, 23 5 W 12 il 2 09 4 HE , Br LA
BRI KTS Y S B B R YR K 1
GEoK Ak PG AR 32 5405 H T AR BE LT 1 A R
B E PTG ek A0 i T GBI AR R
K FEEBRAYIE, IR A YR

7 0 I kK R T G W R S L AR SRR R B —

MX-5B BRI A1, 64T T i 438 75 U (200 ~ 800
kHz) XF e b R K i L G F 5. B8R T A S8 )
o7 TR ST L B 22 A 5 R o 5 P 4T MX-5 B i €5 Y
SZUR, 3BT T M P B A T MR 4T MX-5B (Y i S
B 1 2R RL ) K MX-5B 1 [ il R A

W %5 H #5:2009-12-11 ;14T H #1:2010-03-29

E ST E FINT R RIBE (06KJD047)
PEE B 6T (1963 ~ ), 5B B HUR, EEHF 5L J7 14 K 15 K Ak 21
Fe g IEALHE AR E-mail ; xiewp@ szpt. edu. cn



9 4 TR S A5 R R 7 S 1 R BT MR 4D MX-SB R K (it 5 2093

1 #MR57R*®

L1 e

Procion Red MX-5B( MX-5B) (AR, =99.5% )
I F Sigma Aldrich, 4l /K fid & A% 100 mg/ LK) fif %
WAt A7 T UKAR {87 T 28 7K R R 81 e 5 W
L2 pffdiik

R LB 7Kk B2 1k, #lH HitachU-3010
SO0 -] L2350 B I R A K e DR IR AT A 8 K 538
nm T AR IO B2 AR by JBE € AR 4

H,0, M5E R N-N- "2 333 2 — - 1
W2 (DPD-DOD ) |, B — 7 /KA, HFRE m
VSR T pH HJE , PR A DPD Fl POD ¥ WY, 75
(45 £5)s T 551 nm L0 & W 56 B2, AR 40 B 0 i) i
JCEEAR , A AR AE R A3 AR N 1Y H, 0, B .

O, M R FH 52 A W lie 12, B DL 6 B 1K oy 2

RPAEE]

1

I:l 000000

FE, R 58 S - AT 0L 23 0l 06 B 3 0 5 9 1 O 258 nm
P 1) M ' AL R 30 i 000 A9 W82 16 86 L, ) e o b £
SRAGHHRL O, Yk B 1H.

ToHLES 7k JE < R T B 22 85 1 (4% (1CS-1500)
W 53 B, FL 2l AH 2 9 mmol /L B R A V45 WL, Tt
B 10 mL/min, FEREIRER N 25 L. AR 4 BT 00 £ e
T AR, 1) o o o SR AT R I ) 5 1 T JE
L3 SE3E 5Tk

BL O Se e B, A i A O b R B L g
P AT SE I AE

B —E R BUY MX-5B fiff £ W IE B 25 mg/L
AR LR K, Ui % 7K 250 mL, JT 8 R A S AL B
JA pH RS, BT SN A b O R, [
VI 7 . K A e R 5 ok B, £ i A
(25 £2) C, HARIEIK 7 M (L8 €, 45 B — 2 15 [8]
CRE 53 #r

RPN E2

10

|:| 000000
fo o
000000 L | 7 7

9

10

l:l 000000

N

LA RA 20 BRI 3.0 BERSk; 40 RBIES 5. A GRS 6. KB
7. Mk H s 8. MBI 9. SRS LA d s 10, RSO S R AR SR 1. DRIR SN A AR
Bl RMRXETRE

Fig.1 Ultrasonic apparatus
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