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Preparation of Oxygen-Enriched Water by Spiral
Cutter and Its Process Optimization

YU Peng, JIANG Jianzhong, CHENG Kun

(Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology , Jiangnan University, Wuxi , Jiangsu 214122, China)

Abstract;In order to prepare oxygen-enriched water with low energy consumption, high oxygen content and easy
operation , a static spiral cutter and a set of equipment for oxygen-enriched water preparation were designed. Four key
parameters—the oxygen flow rate, oxygen pressure, the pressure of the water and the water flow rate of the preparation
equipment, which affect the oxygen concentration of oxygen-enriched water was studied experimentally. The production
performance was optimized based on the response surface methodology. The experimental results show that the optimal
production process parameters are composed of 0.9 L/min of the oxygen flow, 0.25 MPa of the oxygen pressure, 0.6
m’/h of the water flow and 0.4 MPa of the water pressure. It is proved that the oxygen content of the prepared oxygen-
enriched water can reach up to 47. 12 mg/L under optimal condition, which is increased by 26.5 % before optimization.
The production performance of oxygen-enriched water preparation device has been greatly improved.

Keywords : oxygen-enriched water; DO ( dissolved oxygen ) ; static spiral cut fine molecular technology ; response surface

methodology ; oxygen flow rate
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Figure 3  Spiral cutting device
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Figure 4 Device for oxygen-enriched

water production
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Figure 5 Sketch map of oxygen-enriched
water production device
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Figure 6 Relationship between oxygen flow

rates & pressure and oxygen content
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(mg-L7")

1 -1 1 0 0 38.56
2 -1 0 0 -1 30.52
3 0 0 -1 1 41.53
4 0 0 0 0 39.61
5 0 -1 0 1 43.42
6 1 0 -1 0 35.54
7 1 0 0 1 45.63
8 0 0 0 0 35.13
9 0o -1 1 0 36.65
10 -1 0 0 1 36.21
11 -1 0 -1 0 27.13
12 0 1 0 -1 31.15
13 0 1 -1 0 33.69
14 0 -1 0 -1 29.17
15 0 1 0 1 43.15
16 0 1 1 0 40.63
17 1 -1 0 0 39.64
18 0 0 0 0 37.23
19 1 1 0 0 43.61
20 1 0 0 -1 35.65
21 0o -1 -1 0 33.42
2 0 0 -1 -1 27.36
23 0 0 1 -1 34.53
24 0 0 1 1 45.61
25 1 0 1 0 45.14
26 -1 0 1 0 40.62
27 -1 1 0 0 35.15
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Table 4 Regression model variance analysis
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Figure 8 Response surface experimental results

Hi &l 8 (a) AT LAZE Hi , 503 7 9 il T 551 2% , 4
AU 14 T TSGR , 3 A0 R ) T ) SRR R
AR R R 1 R L SR s ) A R M 25 P R
1 2 S A AR e 1) S T i ) 2 A L U P AR
AL X LD PR R ) L AR U TR e SRR
AV TR 3 P 9 PR 3 5 TEAAE T i, o LR 4608 Jo i 9k 2
IS 2.

H1P 8 (b) AT LA H , %8000 A i A K
TAEEACBE , YR N T8 FUR SR R W E
FRSENE K IR o T PP 5 e S U el 1]
R A 1 R D R R AL R T
BERSEIR R o S 2 A LRI , 1 T 7 TR 3R A 52 1
VR o

1A 8 (c) AT AT M, 280 A i 1A X 7K Y
Fe J3 80P 22, UMK 9 e 0 % T 5 S8K S8 U iR vk
JE s LU AR R 3 o TR PP A A K A T 0 ik

T 50 S e 1) 2 4, 0 P /K ) e g 0 i o {06 (.
RS HE R R Ko S5 R O R , 158 9 PR 3R
19 5 A AR, i LA 480U S R B S A 5

P 8 (d) AT U i, U 7 i il i 850722, K
F18 B ) AT TR , 15 I K 1 3 X i o] 5 e 4K R
YR S B R LU 2R T S 3 5 TR R AR
e R /K 4 I 1 A AR T il i A L K
FI8 X D 7 (LU (L PRS00 LE SRR TR

HIPE 8 (e) AT LAFE i, S g 0y i 1 2%, UK
F1% H 3 4 HE TRTERBE , 156 7K 18 T 0 %k i o] 6 467K S
YR S B R LU AR T S 3 5 TR R A
1R R /K A s 7 1 A AL D el 1 2 4R, o i K
F1% i 3 % 7 (L e (L P9 500 LG SRR TR

HIPE 8 (f) T LA i, 7K 4 3L 12 9 pi TvT A58 °F- 2% , 7K
f1% F 3 9 A TRTER B , 156 7K 18 T 0 Xk i ] 6 467K S
R TR TR JRE A5 W) LG A 89T S ) A 3 5 A R A



[EAsE - iRit]

F B.F ETFREUZRENEDKFISERETZM - 47 -

PR AR 7K A 7 il ) 35K Bl 1) 4 4R, L B K
F14) Hs 73 %o M oy 1 W (L 1 S 0] LUK B K . S ey
A [ER1 156 BH R DR 28 58 B A R it T DA K 407 ) o o A B
ip AR

FIH Design Expert 84, X8 )7 R f i R R , 75
B E FUK AR TR R A LS G A
S 0.9 L/min & /JE 7 0.25 MPa /K& 0.6
m’/h JKAHEJ) 0.4 MPa, LT IARALIG 9S50, T
3 YOPATIRSS , SEBRINAE i F-3{E 2 47. 12 mg/L @it
EL R A B 4K U BT o TR R OIS A -3 1 4
FE it W FE PR TR {E A 45. 10 mg/ Lo TIARXS 5 2%

o < FBE - BN 000, )
SEBRAE

AR 3 UOPAT IR A X R 25 X ME e =
4.286 92% <10% ,7EiR2: SRVFIEREIZ N, B _EiR f il
(8] 05 5 8 (FIA Y ) 2 LA T AR Y, Btk T AL AL
SR T
3 #ig

1) AR ] 5 5 7 A B o o g v 1T B L 45 e 4k B
X & R FAT A rl 0, AR i A VR BOK
IR C KoK J7 D X 480 R o o vk B Ay it v &
DB S, SRR T 5 e AR Jo VR B 1Y) i 55 HE
F:D>A>C>B,

2) SR me iz VA A TR UK ] A R AR
S VAR KR KT 4 DS
Xof T ] B e AR /K AR Joi VAR R S i) 1) e FE KR 2
BRI L ESEA G AR 0.9 L/min A S
JE/7 0.25 MPa KBy & 0. 6 m’/h K AYE F7 0. 4
MPa , SARA T S BT BE 4 5 1 26. 5% 3B
AT RRAF B T

i brid, BAR TR BT iy 2 B 7T D& B A 3K
b ] 5 R AR o VAR R T LA E Y UK (B
A HAW T 255G 20 ik i — P&
SE A
(1] o BAKLI]. 95 %07 6k ,2005,28(4) :58.

(2] ®%,MEE T4,% TVABPEEARENERI]. PER

1%,2008,23(12) .5.

[3] BB, ME,AEL S BAMAMUL-ARTIAKETH

(5]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

AR A (D], R b T2 $47,2013,29(13) :190.
AT S S R LR S L & A
# LA [T]. LT3 & ,2012,31(6) :1336.
Panasonic Electric Works Co Ltd. Oxygen-enriched water generating
apparatus ; JP2010144501[ P]. 2015-01-12.
NITTOKU K K. Oxygen-enriched water preparation method and
oxygen-enriched water preparing apparatus: JP2007244938 [ P ].
2009-04-09.
B Tk FREAREAER BRI FERMNKID]. £
. Ll E k¥ ,2013:14.
ZHOEARAFZHERER LB AEE L ERENEF K
[D]. AL #r i K % ,2011:47.
ERE,RTIH. B E AR IR G RK[T]. TR, 1995
(2):19.
ZHOU Jianxi, CORDIER M, MOUNAIM - ROUSSELLE C, et al.
Experimental estimate of the laminar burning velocity of iso-octane in
oxygen-enriched and CO,-diluted air[ J]. Combustion and flame,
2011,158(12) :2378.
AR M RV R, T AR, . B N R I ASOR BUH AT R R
[J]. BRE 5 35R,1999,19(1) :16.
LB R, B, S AR R R R Tk R KA o
BRLCl//7 2011 % Z Jg o Bl i 2 2 Tk v5 KA R A B
AT &, T F IR 2 ,2011.78.
TR W, REE . AR AR ERE RN R AT R
BLI]. % 3 T ,2014,43(10) :1206.
BBE, ER, Rek, % FAANH A RETERLHDNR
R FE R[] w A E R A % 4),2007,28(6) 1 756.
BH, BRI, FTH .5 BERAR AR EAFR[CLY
FEEZ(EA)EAE. F_BFERMAFSHAREL R X
foE FEEE(ER) B AE,2005:4.
R B e AR BT AR R AL B 28 AL B K
& % % :201510970713.5 [ P].2016-03-02.
PO, RAH A KA AR s AR [T]. 7
LAk ,2012,40(12) :76.
X5, BB, KR, . AR Dk E Sk R A e
v B R[S ]. Rk TAE 2R ,2011,27(2) 147,
LIU C L, LIN T H, JUANG R S. Optimization of recombinant
hexaoligchitin-producing chitinase production with response surface
methodology[ J]. International journal of biological macromolecules,
2013,62(10) :518 - 522.
GHORBEL-BELLAAJ O,HAJJI S,YOUNES I, et al. Optimization of
chitin extraction from shrimp waste with Bacillus pumilus A 1 using
response surface methodology [ J]. International journal of biological

macromolecules 2013 ,61(2) :243 -250.



