9@7#}9@3“)}
2007 4 6 H

o R W
The Chinese Journal of Process Engineering

\ol.7 No.3
June 2007

II]\\ 7:”] IJ S(TE_F:' ﬁﬁF u&*T*%TE

EREES

2HH, IAE, FiA,

R/ S0, By 2
£

(VG2 R0 6 LR B, BRIE 7542 710055)

B F: ARl AN G RN St i R SO, (i R2

OB I AR, AT AR AR A/ R sl S

VT A, RS T S AR IR AT R R BV SO, AL LA S 073 G TRt PR AU AT A X B R R S,

T ST FCEAT T R LT, 4

SIRRW], A CREERRIRN . IR RR AN e = IR AR RE

FRARA T AR IR B VLA AR T 5K ), S IR TS PR ARG A A SOp HoA — € AUAEREAE T, JLrp -+ e bl MR B O RCR AL

U MEEHEERIRE KT 0.1 g/L I, EWEKIHTK S JLTAAE, SO, il 8 hn 1%

FEARIR AR ZR P IE A B (11

P RESR R 5 A7 SO, R, MR LT P U7 FE IR 4 1 20%.

KYEIA: HEW SO MM WINF; B MR AR
XERFRIZES: A YEHS: 1009-606X(2007)03-0510-04

PESES: X511
1w

B P P A R A S TR R — TR
(28 R, B 5% AT 5T I AW A6 L R AT
ICRERE DV Qenli oy e hs i, B HE DA T,
Wdr. IRERATRA B T2 6 R0,

FFT IR SRR SO, 177344 20 20 70 44K (i 4
SRR B ML AR 2 5 R ), g A W AR
RO PR VTG R SO0 5. (TG IR 26 1 7 )
FH T 3 SR FH PR 5 325 A2 A SRR v 27 AR
IEAEAEZEVUMAARERE B . HOR 20K R s 2Rk
MU AT AL O T AR IR A, B2 = iR,
HE— D BAR MR AR, A7 00 BE 0 O g W e A
ﬁMU I HTE R SR B A5 A I 3= B4R v
A KA A B B R, W Daniel™ i mE 5t £
B, G AR R I S R AR, T DA 2
B e BT 2% 5. Mobley S5 BV s o v AN i 28 B 1k
ﬁﬂ@ XFEREE (R S5 7 R G VR, B

SR IR, JEEE TSR, A C R
F Pl TR EE, AR T A KA AE, HEm R T
BRAESR A, IR TR B MRS, TR AR R
BRI, [ PO I 3 A e AN [R]
T 2 6 AR R A e L, TS AT LB DL RO A B R
TR D, H B T LU o E LR
Az,

I AN T SO, fil I it — T i, de e
SEA DS ) —SE PR MERIF ST, R 7 Ak 2 RN )
WE LA FE R SO, 52 m K 22 34T T WP 9. A

i HEA: 2006-07-19, f&[E HEA: 2006-09-13

EEWHE: HRARRBEEEERIINH @' : 50244012); Bpid b &
YEZEIT: BEIE%E(1966-), 2o, BRPEAHNELN, 4, FIZd%, &8 N SRETRY EI5 25 & R 9T,

TAELERT WIS B HEht b, SR T M8 75 AT A IRk v
W SO, FIHLE LK 2R T3 1 7R A A Wi ik

FEIIREMT, DUHIRA S R R 113842, O SO, KR BE
RMBAR S

2.1 XWKRE

R 5 R R AL AT B, 2T kG ik
FERCR RSB CHME, ot firh E 2% 18 T RV 48
BB JBIR, S, ARl BB R RVEREE
HERNE 1 PR, @8 RN RGN R ARSI P
XS WA 1, S asprokh A BHBUIG . i BRI s 1ol
SHE R UF1 3041 ANEREN.

[]
Thermocouple Mixer
Temperature
J indicator
Gas distributor
Jacket
=
Ol —& O

Ultrasonic generator

Transducer

K1 S e AR ]

Fig.1 Schematic diagram of experimental facility

SV H (Y5 02JC37)

Tel: 13186038833, E-mail: xuejq0305@sohu.com.



FFURZE 4K : VNIRRT 5 AR AT IR ER VL SO, IR 511

FT 1L E

Table 1 Experimental instruments

Item Ordinance/model

Producer

Electromagnetic relay
Temperature indicating controller
Water circulating pump

Electric heating bar 300 W

WM2K-01

Reinforcement motor stirrer JJ-1 (160 W)
Ultrasonic generator ACQ-300
Ultrasonic reactor #180 mmx200 mm
Face and interface tension instrument DCAT 21
Viscometer Proll+

Mesa pH/ISE test instrument 828

JOX-13FCE (220 V, 10 A)

DR-405 (1000 L/h, 1.2 m)

Guohua Instrument Plant in Changzhou City
Huachen Medical Instrument Co. Ltd. in Shanghai
Fine Workmanship Void Equipment Plant in Linhai City, Zhejiang
Guohua Electric Appliance Co. Ltd.
Guohua Instrument Plant in Changzhou City
Xiangda Ultrasonic Technique Project Department in Shaanxi
The same above
Dataphysics, Germany

Brookfield, America
Orion Research, Inc
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Fig.6 Relationship between desorption rate of SO, and inert gas
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Effects of Additives on Ultrasonic Desorption of Sulfur Dioxide in Citrate Solution

XUE Juan-gin, LAN Xin-zhe, MENG Ling-ai, LIWei-da, LU Xi

(School of Metallurgy Engineering, Xi'an University of Architecture and Technology, Xi'an, Shaanxi 710055, China)

Abstract: Introducing ultrasonic wave as an external field into the process of desorbing sulfur dioxide in sodium citrate buffer solution is
a new approach. In this work, based on the characteristics of ultrasonification and the solution properties, the desorption mechanism of
sulfur dioxide and the influence of the additives (surfactants and inert gases) on ultrasonic desorption are investigated. Experiments are
performed to verify the analytical results. The results show that lauryl sodium sulfate, sodium dodecyl benzene sulfonate and dodecyl
trimethyl ammonium chloride can all significantly reduce the surface tension of sodium citrate solution, thus the desorption efficiency of
sulfur dioxide can be improved. Among these three surfactants, lauryl sodium sulfate gives the best effect. However, when the surfactant
concentration is over 0.1 g/L, the surface tension of citrate solution can be hardly decreased further and the desorption rate of sulfur
dioxide increases very slowly. It is also found that adding inert gases in the desorption system can also increase the desorption efficiency
of sulfur dioxide by as much as 20%.

Key words: ultrasonic wave; sulphur dioxide; additives; buffer solution; desorption efficiency



