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The co-effect of ultrasound and electrostatic field on the
electrical conductivity of water
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(1. College of Science, South China University of Technology, Guangzhou 510640, China,
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Abstract: The combined irradiation of ultrasound and electrostatic field has obvious influence on the electrical conduc-
tivity of aqueous solution. The effects of the independent action of ultrasound and electrostatic field on the electrical
conductivity of aqueous solution are firstly studied. Through changing their intensity, it is seen that within a specific
limit, the electrical conductivity of aqueous solution gradually increases with enhancing ultrasonic power, but no ob-
vious effect of the electrostatic field is found. However, under the combined irradiation of ultrasound and electrostatic
field, more significant influence relative to independence function appears, moreover, the greater the ultrasonic power
and electrostatic field strength enhance, the more obvious increase the electrical conductivity of aqueous solution has.
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Fig.1 Collecting device of ultrasound with electrostatic field
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Fig.2 Arrangement of transducer in bottom
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Fig.3 The electrical conductivity of water under the action of ultra-
sound with different power

7E 150 W. 200 W A1 250 W B ST R, /KK
W MTHE T 3°Cy 6°CH7C, KSR T
bR T R mAh, RS2 B ARV R R, B
W TR T, K S i gnd Bk,
AR SR T, Rk, Bl S DRI, 7K
Ho, 5 30 T 56 (10 44 5 52 BB 75 A 280N R AR PR
JITHIREM o —J5Ti, HE S DA R A K ™
AT Z (A, I ELAT AT A A TR i 35t ) () 4
TR RN AR Y S = SN NN 1R
BN, WS RN TR S
[T, R 75 T 26 P 1Y DR Al 75 AL S I 5, 7K )L
JE BT, KSHEET .

h T RIS AL S UL R 2 A AL
KRN, AE M (32°C) AT Nl ik AL
BeE INMEAT I, EKEE BT 3°CL SCTHI
6°C, MERMKBFESNETT 6.18s/cm,
10.3us/cm il 12.5Hs/cm, AJ A1 75 R 0] 7K HL 3
R THEAE & i, BT LR 3 ardn, S0y
XKL R U A, o) EE AR R T
AT AR AR 0 R JC R BH s o
22 BREIFIKESEHENT

[ 4 S22 5IR A 10kV A1 20kV 4R T
KIS, LA SRR AR R . BT LA
SRR 1Y 700 b I ERS 2258 - A1 Sy NS (EE 7758
BR[11], “EAERIAIER PR AR BB, £
WAV W37 1R RS2 B R, iPAT g
WSR2 B R, TS K AR LR .

S N 2011 4F
160.61 =RV
émw- ,/_.
= 160.3- /%ﬂ

o> 16021 — //—-
-E] 1601 4 t ——————{
mw-li~

0 20 40 60 80 100
FE 3% F s A /min
B4 AR T T S

Fig.4 The electrical conductivity of water under the action of electros-
tatic field with different intensity
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Fig.5 The electrical conductivity of water under the action of 100W
ultrasound and electrostatic field of different intensity
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Fig.6 The electrical conductivity of water under the action of 150W
ultrasound and electrostatic field of different intensity
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Fig.7 The electrical conductivity of water under the action of 200W
ultrasound and electrostatic field of different intensity
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Fig.8 The electrical conductivity of water under the action of 250W
ultrasound and electrostatic field of different intensity

TE TR EE, KSR E. Bk,
FUA ] 5~8 TT 01, Biti A 7 e i R 3 88 TR 16 T
HL R PP T e 7, Ut A & A S A HL
o 5 AT DA AL X P EASAE

HE 4 ATCAAGH, FIR I K
WA I AN K, BIAT DR 5 3 B s A
B AN . SCER[12], I FREkm e, KA
AN I A I R AR O, DI 2 1
RIS S 5 N, mEEH T, KA
SUBTE A E RIRIE PR3, RIFe&S, fE—
MR B, K, S, iS5 E
Z RTINS T

ELAR K 3 A1 4wl %, WK AR 4 e,
LI AN R P 3 AT A e Y, B SCRiR[12] AT
G, X 7R AU I S 18], 475985 A2 Zhoroshev
HI&RIA

T=0.915Rm(§)%(1+§)

A A I Y A [ P PR A 5 OA «

_r| 50D
Tmax _]; |:Tj|

v

X P 24200 R, AT IR 35 CRIJT 4Rk

AL D N2 A R T . HRAA 7+
YRR s Py=PytPos Py ARSI TS, Py N3
71, P=P;sinot; A5 R, b
THRELIBIFEN, P, b ERTR, A KL BT
10 ST AN TR el o € S el i
PR AT R BRI, A2 A0 S S TR 24

KGR > 1, e IE SR LA
HE, AFAED TR, PR A AE, Xt
TAPHERCTI, KPR REAEE 2, $n 7=
W T35k, I S R AR,
ST N TR AL A S dul R 12 5% ] 2 DA F S
TREZEWL I — S AL b= 1E, i s
T AN . PR, BEFE K R AN R
ARSI AR BRI GO R e e i A S A
SN €7l OVANE ATy VA 87 N N1 P/ e
A RORL 8 2, JRINER T A R T KA
&, KRR R, SR T

3 4 1

AR SCAE Job B 7 1L 3 o A R B A
XTI E IR REAT T oL, s HIE S 5
IEASAE ISR K 3R 5w, 458w

(D) fE— el n, BEESDRN8m, =
AR LN TR A, I A2 AN, T B 7 44
RN, KIS RE LT . o, A
AR 7K HL T R P e T P A

(2) Wb R L0 K R AR BT KRR o

(3) APl A A TN, w2 A
WRAEIBA, DRSS EAL b1,
[l N 1 B K R s 7 R AR, K P L R 2

B
2 % X B

(1] WIS, 453k, STA0a, &5, Dol Aoy it s e e J]. N H]
74,2003, 22(1): 26-30.
HU Songging, LI Lin, GUO Qiyuan, et al. Effect of power ultra-
sound on some properties of several solutions[J]. Applied Acous-
tics, 2003, 22(1): 26-30.

(2] sBFE. A RIEAT SRR 5 PRI B R 23 1 A T]. R
RIS IF R, 2001, 13(5): 57-59.
GUO Xiaowu. Study on the Berberine component yield of low
frequency ultrasonic extraction by using specific Conduction[J].
Natural Product Research and Development, 2001, 13(5): 57-59.

[3] A, K. A RN M. S8 BB ROR R,
1992, 23-25.
FENG Ruo, LI Huamao. Phonochemistry and application[M].
Hefei: Anhui Science and Technology Press, 1992, 23-25.

[4] REV, W3, BRI, S5 RIS S0 AR I AU S



426 R S S N 2011 4F

(RO T]. TR 444, 1995, 31: 180-192. (8] BEHZE, SJIJE. P S WO BRI S A [T]. &) L5, 2008

ZHU Changping, FENG Ruo, CHEN Zhaohua, et al. Study on (01): 25-28.

the cavitation effects of low frequency ultrasound by electrical me- XUE Juangin, WU Chuanmei. Influence of ultrasonic wave on the

thod. Journal of Nanjing University, 1995, 31: 180-182. properties of several solution[J]. Metallic World, 2008, (01): 25-28.
[5] 4, $as, REF, & AEBOBAERIN T 36 5k a1k (91 MR, BRX, SMBHL, 55 s AE RN BAORAT b I BUE L]

V. BT RKEEZEIR (A SR BL2E), 1995, 31(2): 194-196. TR 2R (R ER), 2008, 48(2): 294-297

FENG Ruo, HUANG Jinlan, ZHU Changping, et al. Study of the PENG Yao, CHEN Feng, SONG Yaozu, et al. Numerical simula-

“pulse cavitation peak” by sonoelectrochemical determination[J]. tions of single bubble behavior in DC electric fields[J]. J T singhua

Journal of Nanjing University(Natural Science), 1995, 31(2): Unic(Sci & Tech), 2008, 48(2): 294-297.

194-196. [10] Sobotka Jerzy, Longitudinal ultrasonic waves in DC electric
[6] whFi, Bk, BRIRME, % PR3 J-75 w4 LR IR field[J]. Acta Geophysica, 2009, 57(2): 247-256

[7]. F2E4R, 1994, 13(2): 56-61. [11] Venault L, Moisy Ph, Nikitenko S I, et al. Kinetics of nitrous acid

FENG Ruo, ZHAO Yiyun, CHEN Zhaohua, et al. Sound cavita- formation in nitric acid solution under the effect of power ultra-

tion-motication of sonochemical reaction and its detection tech- sound[J]. Ultrasonic Sonochemistry, 1997, 4(2): 195-204.

nique[J]. Technical Acoustics, 1994, 13(2): 56-61. [12] XU, N ms 24N M — AN g —— A B A — AN B L
(7] FErisy, MABE. BN R R S m [J]. a2 HRI]. BiH 2, 1996, 16(2): 43-45.

K, 2006, 25(4): 309-312. LIU Yan. A way to increase ultrasonic cavitation effect--give cavi-

WANG Chenghui, LIN Shuyu. Impact of ultrasonic cavitation tation ultrasonic a stochastic infinitesimal disturbance[J]. Applied

upon electrical conductivity of solution[J]. Technical Acoustics, Acoustics, 1996, 16(2): 43-45.

2006, 25(4), 309-312.

R B B R R A B e S R B S A AT ST AT S e S S r S

(EZEHAR) RADER=ZS|CEEEE 2011-2012 FRKIFEET

H ERFE G SCER R [ 1989 SEEREELUK, 200t 20 ZAEMIRRE, T ERE S SCHEE B R BHIFSUSOTAN . BHIFE K
PUMEE T H, Hard ERNE S SO IR T B AR 1100 2R ARIIR], B ot HARRE . Y. TR ARG RN
.

CF2ERRY AR I WP 2 R TAE & AR TR T RSN 3R R AR T, 0 LA RIS, S
TR LR MBI AR R B S IR FROUHRISS B, RIS TR . TR R L RS AR R
et BEE s A, TIPSO T, AT A 10 2AEFMHX . Har GERERY Tl BIE 4
FATEZR AT, A DA B HIE A e R AR A AR T 2 DR -

CPsfdoR) A 2007 AFEERCH RS SSCRAR RN T, 2B e, (F2EgoR) b RS0
PEFERT 2011-2012 4E 51T

(Vaks % D kil



