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Enhancing hydroxyl radical production in ozone water

by new type static mixer
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Mt S RRREA R AR 2L A BRR AR K,
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Abstract: Objective: A new type of static mixer to enhance the o-
zone gas-liquid phase mass transfer was established in this study.
Methods: The effects of different ozone gas flow rates, liquid
flow rates and liquid temperature on the concentration of ozone
liquid phase and the generation of hydroxyl radicals were investi-
gated, and were compared with the microporous aeration method
and the circulating jet method. Results: With the increase of the
gas-liquid flow rate, the ozone water saturation concentration and
the hydroxyl radical concentration both increased; as the temper-
ature increased, the ozone water saturation concentration de-
creased, but the hydroxyl radical concentration increased. With
the gas flow rate at 2. the liquid flow rate at 12 L./min and the
liquid temperature at 10 °C, the saturated concentration of ozone

water reached 12.67 mg/L, and the concentration of hydroxyl
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radicals in ozone water was 85. 11 pmol/L. The output of
hydroxyl radicals was higher than that of microporous exposure.
The air method and the circulating jet method increased by
73.4% and 20.6% . respectively. Conclusion: The new static mixer
has a significant strengthening effect on the ozone-water liquid phase
mass transfer and the generation of hydroxyl radicals.

ozone static mixer; hydroxyl radical;

Keywords: water;

mass transfer

SR SRR A X 25 4 N T 4= -]
EEPREE L 2 B IR AR A 3 AR T2 N T R R
KT B B AR S Y R TR A Y . R
B R R O R A e B R E A
REASTHBES 5EAR N ; 45 A 0 2 1 R AR T K
wh T BOBORH SRR BIRT 43 i ™ AR T S AT L SR AL T
MRIEA M O 1 F AWM &, H AL R 5
% 2.8 V. H « OH iy 5 Ak 2 00 1 #8 0 . ol LU 40 T4 L 1
T R TE N S A DO JRNA S84 BT s AL 2 i

SR % 58 1 2% S 80T 33 ML 32 2 R R/ Rk
AT EERAWNES. AWM S8R E. HA
B FERABEE AR RE N ETLRA AR
G FHorh BERR Y RGN T AR AL R UK K
BEAG R B R AT AN R AR S R g R
K HIR A AR 80%0 L b AH y TR B KL R A 5
GFHE AEAERATRAREKEEI D, Mokl R A
WARFG TR B A e A i 7 ik E A . © U IR BE
P BVREE K B, pH 455 @ Bk R R # S 3R 4k
UL TRRN R I 1 b S 9 B, 8 T AT R A T
SRV A R AL B ARG TR R Rk R SRR — A
PEFHRAERAZRGE 1.8 min ' /=4 « OH # Al ik
55.8 pmol/L, H « OH YK EEj pH Y34 K 25518 3 K
Je WA S 3G K 1 R O SR F A A B3 58 Ak 5L UL TR



E#i# 3 FUNDAMENTAL RESEARCH

PR A B T . 3 B G R R A A A
5 VRN AL I BB 7 s A0 AR o A e
R R i) e G 0 2 35 1 by 35 1)y 5 HIE A SR R S R L LR
R AR « OH & BRI EA RN 2.2~2.7 £,

W5 LA S A B S0 M 75 50 0 42 35 1 o 3 A0 7 A ok
FHB R A — RS s [\ HH SR A A 5 )
AL A KA IR RE L . R R 12 2 806 5L F UK 1% i
FIF= A R B iy 3 v 1 B2 LA L 5 R I 1Y 06 R G
L AL Sk R AT X b, B TE S K R /N R R 5L
AR AL T B B SR K R TR B 0 1 P BIF 9 3R K A
L Mk STk
1.1 MRt 5
111 5l

1 R Nl o 7 N A L I
g, [ 2 48 A k220 A FRA A 5

2-FR LN T R - A 98 %% BT Hr T A BR A H 5

ot A R £ 99 % L Bl TR A IR
1.1.2 FEAUMEE

INTIER SSRGS E LR E 8l

AT B0 B - GWS15-90 B, % g i Sk ( - i) A
RS ] 5

ZHPNRE 12VAa-DAQ M A L4 HLH R 4T 5

HRREE KA 10 G/H B, KK 2% i 7R
H IR F

FFmEi LZB-6 WL B m AL s

INFUIE AR S 7782-44-T BY, T8 K S 1R A R
NI

K5 %5 KO AR1140 A9, Hg 58— 40 R 24U A8 (1)
H B A

L OMY R EE T UVI800 #, H A & HE A /) 5

PN e FE T F-7000 B, H A H 37 28 7

N

1. e 20 S0 3. WREM 40100 W 5. THRE
6. =mM 7. REKAG S WIWAE 9. MSRAMS 1L 4

MR 12, BT
Bl #HEHEREELAANGKERER

Figure 1 The experimental principle diagram of the new

static mixer ozone water machine
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Figure 3

hydroxyl radical concentration

The influence of different ozone gas flow rates on ozone liquid concentration and
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The influence of different liquid flow rates on ozone liquid concentration and hydroxyl radical concentration

— 1201
£

ME 1001
=
&~

-EHTgT;

m = § 607

w E 2

Sﬁg 401 :
s o
£ 20r 5

0 2 4 8 10

6
T8 ]
Ventilation time/min

(b) A 2 i

RARR IR ARMREE AL AR EAREY R

The influence of different temperatures on the concentration of ozone liquid phase and



&M | Vol.37, No.11

NHFFE - FEBSEEHRBURISKEREAHE

—90r .
£ 8o o
E
W= 70r I
2 Eo -
# g7 oo
HE = sof _a
@m s E ol
zy E 3 40
xXH /
s 20t —o— JEFRGT LY
- 10 k/ ot BHURRUR
0 2 4 6 8 10
T A R]

Ventilation time/min

(b) FEEH hHEWE

A6 Akmbh XA RARMmREEEAGEREGH A

5 141
g S
é 12k //
i 2 e
jg E 107 —— *
jariNciEn
ﬁ ; — sl aA A4
2Ez
BES 9
W= 4 —— RS RG
: o AR
s 2 LR
0 2 4 6 8 10
T A )
Ventilation time/min
(a) SLABURH VR
Figure 6

and hydroxyl radical concentration
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