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2 < A"ZAA Z sodium dodecylbenzene sulfonate(DBS) 4=-8-9 of] 2534200 W, 6 W/iem)E Z A3}
of Fp, £E7IA W TR wE B A LS ARG H Tl mE 239 8|4 50 kHze}k 600
kHzX.w} 200 kHz| A 7k wk2 7 o 2 vebwdet. 200 kHzo| 25915 o] £-3F DBS?] 3kl A &= Ak4
£ ol 8315S w| 7HA mE B S =S el e, AL A9t P B RS EE Vel 259t
ol AHEEl BT, 371, AL, o2, B AR S ete Y] A o) Lel&Ert
dE & o 4 ol DBSY| ol whE 2 guis] AR B, 1 mM 7hA] sl &) ghar) el st
A Velwem, DBS? critical micdle concentration(3 mM) 28 7| FE o2 BaL&re] W3y} 79 vehH|
okol Al B A 9 ml A o] Z5Thol o3 FEE = whe el o3t Absluk-g-at M EA Wl A e] st
Soll FE p|A = Ao Y7o

FHol: =St Anleleld WL, OHele 2, dReihs:, AH 24 A

ABSTRACT. The influence of ultrasound frequency, dissolved gases, and initial concentration on the decomposition
of sodium dodecylbenzene sulfonate(DBS) agueous solution was investigated using ultrasound generator with 200 W
ultrasound power. The decomposition rates at three frequencies(50, 200, and 600 kHz) examined under argon atmosphere
were highest at 200 kHz. The highest observed decomposition rate a 200 kHz occurred in the presence of oxygen fol-
lowed by air and argon, helium, and nitrogen. The effect of initid concentration of DBS on the ultrasonic decomposition
was decreased with increasing initial concentration and would depend upon the formation of micelle in aqueous solution.
It appears that the ultrasound frequency, dissolved gases, and initia concentration play an important role on the sonolysis
of DBS. Sonolysis of DBS mainly take place at the interfacid region of cavitation bubbles by both OH radica attack
and pyrolysis to akyl chain, aromatic ring, and headgroup.
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Fig. 1. Schematic diagram of the experimenta apparatus for
ultrasonic irradiation.
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w, AHEE 253 o] Falgel ogt S W,
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200 kHzell A sl & xr) 71 whE A o2 b,
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218} FAlslEA 0] QAL 59 DBSY Hald el
AL ol Aoz Azigleh &, Afnle o] 3 MEe
Aweddel] F& FEE A3 OHelv |22 A4
g el F2¢ DBS9} wh=A| WE-3le DBSE 23l
A7 Aoz Az, meba] 23598 o] &3t A
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Fig. 2. Sonolysis of DBS agueous solutions at ultrasound
frequency of 50, 200, and 600 kHz.
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Fig. 3. Sonolysis of DBS agueous solutions under various
gases at 200 kHz.
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Table 1. Sonolysis of water in the presence of different gases

Water sonolysis Under oxygen atmosphere
) . ‘H+"H-H,
H,0= 'H + 'OH
? ‘OH + 'OH - H,0;
'H+ 'OH-H.0
Under oxygen atmosphere Under nitrogen atmosphere
0,).0+0 N2 N+ N

‘0 +H,0- ‘OH + ‘OH N + ‘OH-NO + H
H + 0, 'OH + ‘O (or 'HO,) NO + ‘OH - HNO,

‘0 + 'HO,— ‘OH + O, N, + ‘OH-N,O + H
2'HO, - H,0+0, N, + ‘O NO (or NO + N)

el om, o] AL riad] EujAAdAl]l A4 o
2ef] AAEE W L EE Foisle AT Y7ty
o} 108 B A 2o A AT o] 88ty £ 259
Hallol ofs) AYAHE OHY AAE=E 28uM/mine
2 o2& AR S wWo] 18 uM/mink e} whE 7
o= FAFH T wmal Al 248 A fag
& T35le] el S AR i)
o MAFE dAsl TS Wl AlAE
o] 83155 A4 £ SRl ol e
48] 27| EEE OpM/mine] ek (elE-22] 7
- 10 uM/min). 18} EH A 2FTFA] 9
gt AFSRES-E ol gt sf2v) Exjsted = AAE &
Aeje] gl o8| 1Y E 4= 917 wjFof] Eolu} o

B9 28 e AHAS] EAE DRl o

G, 442 ol §akd e A%, AulEold 12 v
] -

Aol A O, OH &
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A7} ebaet,

2e AEnS AR oA Fhsel k=2t A

B9) 492 vlas) 09l ok 2 AR o A
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HEAdA e Fe&=rt whE Ao vl s
HolAd WEe 5¥E @ (adiabaticy el E 715
A5, AulE ol WEe] FI A WA E = a2 o
AR = F2H e 2 WEA WS FHs)e] a8
22 AGH7] wjFel ARE 7pAe] AR ofE
e Aoz AN &, dAERT) 22 of=2F
(17.9X10° W/m - K)9] A-§- W& oA A=+
227} #H(151.0X10° W/m - K)Er} =7] wjHo
W AR A 2o diduks
(pyrolysis)e] defd Aoz A7AH}, o9} 2 2
I £0 253 9 odlav 2o sheEaiukE
oAM= HuEg s

sE0| M2 2dEEe sl

A = AR 2PAE71E AT e o
Z23AA v ol gt el A Hmgoel] Ex)
s17] Bebe Aol w1x] Fabsle e A4S 7z
¢l}. 18] 3L CMC(critical micdlle concentration)el] ©]
27] Aol 8} e E FAo 23w CMCrt
=l g xje} AAle] vk v]A (micelle, Al 243 A
o] 33ANE FA4ds5H7] AlAEEE Fig. 4% 0.1-5 mM
2] DBSE 200kHz9| =595 ZAPSle] 23t 4
2 DBSY| &253Es = Al 1Ak E o
Eytony, Axxoz ¥u 01 mM(0.0286 mindell
A1 1 mM(0.0041 min)e] FEHI7AE= FH3] &
#&Er} ghastgl ot 1 o] FXEelA 5 mM
(0.0013 min)y7}#] o] &= w3k} ghakek Ao
2 vepgdo}, =3 DBS?] CMCsx4l 3 mM F-Zef

T r
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Fig. 4. Sonolysis of DBS agueous solutions a various con-

centration in argon atmosphere. Ultrasound frequency is 200
kHz.
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B Rall& ) Ahds] 3haE Rles A7AEE
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AW EGA = 8 FoAA 223 ZAl o3
2345 Fule o] WE2] Ao FAs1E = A
2w Fol] A o2 WE F9o o F R EX)
& 4 oleh. webA o A2 2Eo] AulEle]d ME
# g el Ao & FEE EA
‘OH] AAF--3 AAH R uk-g-35te] 'OHS| o
F-2-5 7 3] (scavenge) & > SA-° o] 1kl A1 2] "OH
o] QA WS EAS ke 55X 10° M s o] a2 "OH

=

7} DBS?| IS TAN k2 49X 10° Mislo] - 16

H,0 OH+H ®)

‘OH('H) + 'OH('H) - H.O5(H>) (6)

RH+'OH(H) - R" + H,O(H) ]

b o] gt FAd el ake] W2 Al A3

2] dkyl chain & w4} ki Ro A 45 B
A 7] 2 secondary carbon radical(— CH-)-2 A A gk} 2

wak A e E J1Rl A EdA Y] 7S HEAd

2] 3gHe-o mhab7A) = vilAl e el o] OH A 71k-s-
ol <& E3H (ring opening)d 4 A

Fig. 59 #te] =53 ZAMAIZE v]#sle] DBS?
headgroups! SOZ* 5 =7} Z718tE 2 o2 veh)
akylphenol ethoxylates?] Z-2-3}&5] 78 A Jepdt
ethoxylated chain®] wts} zro] 'OHel ¢]3F DBS
headgroup®] Hxte] o] Fo]3l 7l o= Azt5c) st

S0, concentration (mg/L)

0 10 20 30 40 50 60

Sonication time (min)
Fig. 5. Concentration of SO,? produced by the sonolysis of

DBS. Ultrasound frequency is 200 kHz. Initial DBS concen-
tration is 100 M.

Z53 24t o8 A% 'OH} 1 mM DBS?] 4!
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3 ﬂﬂﬂ

& 7}—r—cﬁﬂ-°4 st Sl 2859 E23
&9l micro jet=} micro mixingel] 2] 3
A7} Erhste] e} ol ol Aes Aa,
webd ol2st 2eslaale] 7]lals el R
ol v 25t o] 7HRa e} f41517) DBSY) 214
R3] 2H431e] 285} ZARAI o] W]elale] SOF
o AAE A%AoE FAAE Aow AzEe
Al g3 Al DBSE #Hg o] ol -4 (nonvolatile)
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Aded )l Al welAl F AL pyrolysisol] o3 sl
% 9l aslEE AwEAgdAe] dkyl chan & £
Sl A gle] aLe-e] Heoll o8] C-C Aol Hol
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B AAHE 7t *E dE 4" HIRH(CH) S H
Hom HAsle] Fig. 6ol viehlon, vigke] A&
Si= DBS?) 557} He5E F715e 00 2mM o]
Aol A= ASET} A B gkt mebA
o] 4328 DBS?] 245} #39] Y-S pyrolysis
o SJHME ol Folh e o 4 glek.
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Formation rate (WM/min)

Concentration (mM)

Fig. 6. Formation rates of methane as a function of the con-
centration of DBS. Ultrasound frequency is 200 kHz. Son-
ication time is 10 min.
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