WoW Tk RoE o 4R

Journal of Hunan University of Technology

28 2
20144F3 H

Vol.28 No.2
Mar. 2014

doi:10.3969/].issn.1673-9833.2014.02.001

SEIEAALAS KR A A iS5

=, Bw, 83, £

RE, Z=
(AP ol K MUBR TRE=ABE, WmE #RIH 412007 )

i OE. AT akRnE AR A ARARL, mAEGHEALABREIN, BB EEBA Y S
FERAERBAFEA, RITTHEAWAN T L EZETHMBENEURBRENRXEZ, AEERSHLEHATHEAE
A, EWRBEAEA G HAMRA, KA TS RKE TR AT E MB (methylene blue ) /2 K JE 9
TiE, MBRFRAGAGTE, BT TMBBRAERE., FELSZT AR LA 5T A &L~
T Hh, KBEREAN: FELLZAAAHS4mm, BFEERRGMETERAES 12 mg/L o, Adik
FERS.

T KT, 2AwA;, RVPAE;, EETMLE

FESES: TP602 MEFRERD: A MEHS: 1673-9833(2014)02-0001-04

Experimental Research of Hydroxyl Radical Production in Choking Cavitator

Zhang Fenghua, Li Nian, Tang Chuanlin, Shan Liwei, Zhuo Du
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : When cavities collapse, the radicals of * OH and - H are generated. The hydroxyl radical with strong
oxidizing property can react with refractory organic compound molecule, and it has a direct relevant to cavitation effect.
With choking cavitator as the cavitation generator and methylene blue (MB) as free radical scavenger, applied visible
spectrophotometer to detect MB mass concentration before and after the reaction, obtained indirectly hydroxyl radical
production, and investigated the influences of the initial concentration of MB, equivalent diameter of back-pressure holes
and reaction time on hydroxyl radical production. The experimental results showed that the highest hydroxyl radical was
acquired when the equivalent diameter of back-pressure holes was 5.4 mm and the initial concentration of MB was 12 mg/L.
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Fig. 1 The schematic diagram of experimental system
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Fig.2 The schematic of choking cavitator

FEFEZS AL AR PR R K S 2s (UL RS
AFIAE 2 2 I BRATE AR ) — RO BLK 23 AR o S
IR WG SR 1, A2 28 JE48 A B A2 s B 3T 1)
g, FEOP BRI R, 2 A a
fn, AR PG I, Y R R, MR
BEARTET Ak 24 b Th AL Ma=1 B, i e AR SN
AR “ZEFE” PR, XM PR N ZEFE R . WY
FA) e s ) A 2 AR TR AT 50 v IR S R I L RS O
PIAHIm P e, B A T U R —
JEEINAR L, X Bl R R . R, 28
FEM TS NI — o =, EIEEE LS
F A X (REIX), R ZS B K X (R R ).
DRIt , 28 2 23 A i i [R]IH G A2 2 9 2R D R it K1Y
AFETR K, 2L 2B A R0 K, e T
K2R
1.2 #BRENE

W HIEWE (methylene blue, MB ) J2BEREISIH],
93K C H( N,CIS. 7 FHhisi s THEm s,
X2 LR CER 1ARR . MB 55 A B8 RO =
A: MB++ OH—MB—OH, #54b 755 MB—OH
Mo IR KA. Wk, R EREE S A
Y LA P20, oI PR T B, U K™
¥ MB—OH EA R4 1fa e " . MBI TE 640 nm
WA AT T RO FEN Y ARSCR A AT W D6
(723N, RSP A IR A R AR ), 18
640 nm PERAE TR UE T 4k B MB B0V MB 7T
Hp ik I ThR 2 . MB R i Wk B A 0~9
mg/L i, SWOGEEE RN KR R W00
BETIAR I 25 A AE AT S MB VS IRIIIROGRE, 1521231k
BTG MB ISR OCREAE I A4, A3
L HT S MB R BB AAE Ay, Acy, TEEUA L
ETFEAMBERE ¢ o0 MBIERIBOLEZES
H 2B Z A R A

AA

— > l
0.0715 (1)

Coon = Aly =



F2 R, B ZEFES AR A AT BT 3

K, .oy 5 Acyy BIEHA Aumol/L.

2 REERSHMH

2.1 TR

N T E ZEFE AR S ARIOCR , AR
ATArE X RS . fEE R, FHAHIE R EE ) MB )R
St 2 HikEe . 1) ALREESS, BiGET
TEINE B 2) AR EIERALAS, WGH IS 1
3 S AR i T AL Y i A% 5.4 mm . MBI
JREHE 8 mg/L. AJE S 1.1 MPa, Jiiht 1.3 m¥h i,
H R ¢, BRI 1] ¢ AR i 2R 1A

MR 3 AJAL, ANt EES b, Al
% K4 0.08 umol/L, JLF-AI LA Z WK ATt Wﬁ%T
IS, A AR, HH Rk
1.54 pmol/L. XU IHTEZEFE S fhanas %dﬁ¢@iﬁ
iT%Qﬁ%,%%kaimﬁ SALIA T,

ﬂﬂﬁﬂ&I,I%?im%ﬁﬁuﬂ%mﬁ¥
¢%%%,ﬁiﬁam%,%ﬁmﬁﬁﬁﬁ$%MB

Koy RAEFZRFAC IS N, R, 76
HAEARAEI
1.6
14r
22k
ERIE
Zos)
f 0.6
04l
02l

3 6 9 12 15 18

/min
—*—%E"%ﬁt;r —a— LIS
3 BHEFEc MK E A & E

Fig.3 The curve of free radical production ¢,

changing with reaction time ¢
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Fig. 4  Relationship between free radical production c ., and
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Fig. 5 Relationship between free radical production ¢, and

the equivalent diameter of backpressure hole D
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Fig. 6 The diagram of free radical production c

changing with reaction time ¢
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