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4-S v 7k e D S A Al 2 = AR E - (sodium dodecanoyl 4-oxybenzenesulfonate; DOBS) 1> Ao X% E 741 F W
o3 A7 ekl oItk B AFelNE BW-HE HIRA Sl AS ALSars kel 2081014 dodec-
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Abstract

Sodium dodecanoyl-4-oxybenzenesulfonate (DOBS) salt is a substance that exhibits effective bleaching and antimicrobial abil-
ities at low temperatures. A mild and efficient synthesis method of DOBS starting from dodecanoyl chloride and sodium 4-hy-
droxybenzene sulfonate was investigated under alkaline conditions using a water (W)-polar aprotic solvent system. First, the
reaction was carried out using only water as a solvent system with the variables of temperature and time. The yield was
found to be as low as about 5% in most cases under the reaction conditions of more than 30 °C and 1 h. In order to develop
an efficient solvent system, the effect on the yield of DOBS was evaluated in various solvent systems which were prepared
by changing the type of polar aprotic solvents while mixing them with the water. A solvent system in which acetone (AC)
and water were mixed showed the best yield and about 82 % under mild reaction conditions (30 °C, 1 h and atmospheric
pressure) was obtained. The prepared DOBS showed good bleaching and antimicrobial activities indicating that it could be
used an excellent bleach activator.

Keywords: Bleach activator, DOBS (Sodium dodecanoyl-4-oxybenzenesulfonate), Mild synthesis conditions, Water-aprotic
solvent system, Acetone aprotic solvent
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Scheme 1. Reaction of bleach activator with H,O,[11].

(n-Bu) ;N*Cl-

p-%X-CgH,-OH + R-COCI

p-X-CgH,-0-COR + HCI

aq. NaOH / CH,Cl,
0T, 5 min

Scheme 2. O-acylation of p-substituted phenols with alkanoyl chlorides under PCT conditions[22].

sho2]. ol o] A2 9l 2912 vlwE FAkEF] & 3 9o]
TATE A EAE EAsL o] 249 o]FAde] AbsES Tt
2 spuAgte] oaf AtstE o] o FA] FEERE W@ vk, ] &
FE|Z WgE o] MZS A oA Hed, o9 2 s 1
Aolgt & = QIoh3]. FESE o] Abslukgol | T, A, Al
T NEFZE olF= AATAE A T o =N Al vb
ojg] A7t APHE = At E s FAlel] vrERdTH4L.

Abgl 9 B O 2 = AkAA| E(peroxide-based bleaches) ¥} G4
Al FE®(chlorine-based bleaches)] F 7F4] B o] Qlom Mg &7}
& A AlaAl 39 183 AR AEE She Ao i 3
= Azsto] girh 2y R 59 H30] e Aol YRk
O 7 A4hA FUAEQ HEANIEEY HEANEH(2Na,CO; -
3H,0,)& AHE-Stth gt ERS] A9, FEAUER - 459
(NaBO; * 4H,0)¥ #-3AHEE + 1579 (NaBO; - H,0)0] F= AHE-
Hout &3l Al AAEE Aol 549 3 LAEAIE <lE
U EFOZ 2] ARgo] thA= L deks]. ARMEF
o] wol f3l=W SR EF] 235 FEZ A=l e Hits)
Fart wEE 3 ¥hgAdo) ol A E Aba(singlet oxygen; '[0:])E
HHAA EAE-S o=, o] Whge] A3 5= 60 C ©]
o AL Mg 2o AeA] ok @ido] SlrHe). ¥, st
Ake] AR FI2H A A H 2 3}5HE-2 Scheme 13} 2o o]®
71oll Agtel o} A7|7)F A58 AkA e} WES3le] 71 Iiteik(peroxy
acid)s AJstal o]AL Hrf e 2L oA L 95t BMAS LE
U=, o9 22 3I3HES oS AIA M e 31 A (bleaching acti-
vating agents)Z} $HTE. T opAElAte] AYElE EuIEY ShA A
TAED (tetraacetylethylenediamine)7} 7| =0 S FHOZE AME-
3 Qlont o} 7EA] 40 T o]ake] AoA FuledS wE Hol
tH7,8].

FHZolle Bt 11 &V {73k A skE oA
AEAEFHQ! NOBS (sodium nonanoyloxybenzenesulfonate) 2k
DOBS [sodium 4-(dodecanoyloxy)benzenesulfonate] 5°] 7= o] A}
G531 SltH9,10]. ©] 71 BAV|E k= obi e ey Wil
ofdel wAflel] A1k WG7E A Zta ik mEkA] AN
Ao Qg A I f7|IiERle] e 9¥ A Bl F&
Hol Ao M By gl uES YeRls Ao deA] 9l
tH11]. ©]9]oll = TAEDS] 735 WAL 12] oM siEE 2] 44
W& st DECOBS [sodium 4-(2-decanoyloxyethoxycarbonyloxy) ben-
zene sulfonate], S Aol TMEAISIA| 5 HI7HA] EWEA
shAlel] gt A7 A3 E L ot s, BAA, AUA H A <
A T4 o= AR A, AR, AZAY] Tl 284

o

e

31 9JEH13-15]. NOBS, DOBS 57} 2] 71 47|15 ZH= o 33t
B8 T8 Slek ohakst whHol 2 ol

H3s WEg7t2Rd FHujox slo]TRAMIAl &EAN
AN71E el glaL

shE 7] 725N Ssfo|EEA Al EEEF 95 1t
71 o] Sl FelT=mAMIAl EEAN) FFEEAAS T
thionyl chloride EAI3NA 24 oAE23ksl= WHE 9lom,
HIR S A< 9 ks §hsle4 9 polyglycol ether &-vlel] &
AEl 4-3Fo]| EEAMIANEEANYE F(sodium  4-hydroxybenzenesulfo-
nate, SHBA)= o} S ZE}0] =(acyl chloride)$} WH5-3H= WAL Q)
th16-21]. Sz THEISA = A SFA AEAAR 0]§=7]
o] Eme] FE gk B EAVE e FEE FAG
Az 5 s o R A AAT F glojof Fit). o]yl HAow
422 49} 5712 vl(chlorobenzene, dichloromethane, dichloroethane
4l xylene)2] 2702] “J(phase)ollA] o AH|Zsleh= W o] HuESE
t(Scheme 2), °1& 7] el &allH obd Exeto|Eo} e o
L3llE X3 HmS Adxdo] il TBAB(tert-butylammonium bro-
mide) & ©]-§-3h= REEFOE AAXR 7t TFeetEs B AHES
th= Axdo] alvh22,23].

wbA] 71E {71 o) AR A 7SS 3delA FA
DOBSE & &t §1lAlE ol8sh= &3fst oA 8402 &
A e 7HE ATkt WA = v R 31o] dodecanoyl
chloride(DC) 2} SHBAS] W2 sl om, -4 vy &
lj(THF, acetonitrile, NMP, DMF 4 AC) AlS ARg&h= dza] =4
oA DOBS®| #HZ 3 =& AIALE B2 E£38-8u= AR8-H
4 vl £l oA ACE ARESE A M =2 78S YE
W), ACE BlF o] grol A7F golabr] Az Al Z 3dEE A
o] Slo] FAE vl golatsith o oyt dolxl DOBSE AlE
AA] A-gate] W 9l Ares Frletgion e siA R
A9 38 7FeAE EESIT

2.4 ™

2.1. A2

Aol AR A]2F] SHBATE Aldrich A} Al3%, DC= TCI AF A,
AC, MerE, n-m|€-2-9]E2]=(n-methyl-2-pyrolidone, NMP) %! T]w|
€ ¥ Eojnjo] =(dimethylformamide, DMF)= Gt A3k A%, 1
23 " EZfsto] =2 FH(tetrahydropuran, THF), oFAELO] EZ(aceto-
nitrile) 3 NaOH= GBS AFES T8k ARS8t ¢
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H, 3ue grlol] Hlwe| 24 AR-E -3k Ak U EH(sodium
percarbonate, PC):= OCI Al #|35(Active Oxygen 13.3%), Hlu. T
X E/I3IAQ] NOBS+= Future fuel chemical Al AH(=5% 81%),
TAED(tetraacetylethylenediamine) = Warwick AFe] A7 Mycon
cold wash (555 80%)E A3t

2.2. 7171 H 717|1=2A

FEWMEsEARlI DOBSE 3d38H7] Slal 394+ T v Eekaa
(three neck round bottom flask) 2} 714l 2HE7](Eurostar 40, IKA AHE
AREERAL, = S8 AR THEEgith A=) S Metro ohm
Akl Zw)A S=-5797](870 KF Titrino plus)E ©]-8-3t¢ 743kt

AFES S S8l vieksol gaiAA AAGshs el
olaf GAIBRA M, FT-IR, NMR % Q-TOF/MS 248 AA|5I3Th
FT-IR-> Perkin Elmer FT-IR spectrometer (Spectrum Two Model)2]
ATR Method (Attenuated Total Reflectance)E ©]&35F0] 743131,
Q-TOF/MS+= Bruker Compact models ©]-8-3to] ¥A15F R E 574
3129t} H'-NMR spectrai= Bruker AVANCE I 600MHz NMR spec-
trometerE AFESFIE=T], DMSO £1¢} &7 chemical shift= ppm
G2 coupling constant(J)= HzZ 73315t

DOBS+ ol tigt &-af4jo] wo} o]& A %eh= Epton B OE 2
A A9 227t Slo] SERYSAAAEEA YEFSS Y
o] A7) ARl el 25 g1kl o] & EptonH< F3to]
o] Aws WREISITH24]. o] AYE WAES AT F Qe
UV-vis 715 2H& HPLC A3s} vl aste] WiAlgS 717 2432
o 2 SISl o]F 7o R # AT 524 MdE<Q] DOBS
£ HPLCE &3l &8 579313tk HPLC AgilentAl2] Model
1260 infinity 5 ©]&-3ste] EFE AR 0.1 g& 100 mLe] HE-&ol
S35k, olMEYEZY} 0.2% trifuloroacetic acid =8N o]-&-3t
71&7] &8 Z7ollth 271 100 vol% oHIEUEZA Al 23]
o] HAAAH S Z 10 minoll= oFHIEYEHZ 40 vol%, 11 minol= oA
EUEH 100 vol% 0% 415 83l o 20 minell FE3}
St #2832 YMC-pak-phenyl column (250 mm x 4.6 mm Id), 30
T g3 &%, 0.8 mL/min® % Z7d|4 DOBS: 9.3 min,
SHBAE 10.1 minll ZHEstlek 9= H71 A] ARE-¥ Terg-O-to-
meteri= Test fabric AF2] Z1-& MX}AI= Nippon denshoku AF2] spec-
trophotometer SA550 B2 ZA] 3¢l D65, Observer 10 °5 ARE-5FS T

¢ oglo O

2.3. & SOLH0IAM =Y

AR, A7) 9 LA 2 250 mL 37 F v Sk
Aol F75 120 goll 0.06 mol2] NaOH (50% NaOH 4.8 g)5 &3tah
A2 2 SR ko] 250 pmO.E wylshe & Fe wpAo g 7}
A3} T) ¢17]9l] SHBA 0.06 mol (14.22 g)& £-31A7]13L 0.06 mol 2]
DC (13.39 g)& 3 mins<t A3kel] W& Zegsalt. 52 A
=7 golst Je|Hg fIsto] vhgo] a4 § S/HS 100 g2 WhE-
7)ol T4 250 rpm O 5EZE 7} wrkele] 8]4% the o3}
St} ofmf o 3R] e g xlo oAl 100 g9] SRt £
3] 250 rpm . Z 5 min §<%F FAISEL JsIITh 1 The ojbE
TA YPEL 40 T 2EM 24 h F ssto] A2
AYES AQTE 78k vhel 22 Ao 7r
< UFE YFESY & vA= TS o
TE5 70 T2 273kl 30~180 min AFo]of A
KR
&

Ao &S WkE AJ7HS 90 minl
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24. 23N HIYRK SoicioliM 2y

A F-F4 v EljellA] 9-5st SA BlekAbd gvlje] A
HS EA0F THF, acetonitrile, NMP, DMF % AC$%} o] /&
WHeA)7|n] 23 8|S A %383 DOBSS] 4 Adsiqitt. &=
3 vleFAd ] E3F HI(FA 71 LR 2Asiglon, S
o] FHLE 120 g2 wAIAT g 25 30 T, WS AR 60
min 723 WHF £%= 250 ipm O E Fg o, v A 27 W
g & &l oA $439 sds Wgo R sl 7
953 A9E vEhd AC $E AEEa E-AC £ruiel DOBS
o] & A & ACY =3 HIFAl 71D 2 100, 9:1,
8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9 X 0:10°.% WH3IA|FH O, L9
Foe 120 go & AT

o Yo7}, B:ACe] £ (A 71HE 112 8 F 25 S
Z704 DOBS2| Aol nx= &Zele] 9Fe k2 FRlsta
2} 8tk o] 938ke] NaOH : SHBAS] & B]Z 0:1, 0.5:1, 0.75:1,
1:1, 1.25:1, 1.5:1 ¥ 2:12 ASAI7|H F43E A3sielch §vle &
2 120 g0 & 3ste] Alxstal o] 3-8 A= NaOHE &3l st
thS SHBAS #3lA17 o1, DCE 3 mins<t Askeb w32 18
shet v x] 4 =

2.5. EHHE =y}

LI

A= ATl 50 ppme] Ca ©]2(CaCO;7150) S 73t 7S
AHEEFSATE 1 Lo AlERrE7E Eolle 87160 0.9 g9 KS A 3EAA 9}
0.1 g FENIEFS EQletn TN AS HrlelA] e A
< blank 710 R SIGItE # ATl oJdl] It wuEdslA
DOBSE A9} MeteS o] 48 AP HOR 98% ooz A
sto] 100%7]Fo.2 Fstsitk vlas 913 Al S24 TAED %
NOBSE ARSI o™, 100% &% 715 0.04 g& 22t F]1skar 2
minz % E3S F 2AxE Folste] AEsrgivh2s). olul AMHE-E
EWMFA A 0] gk KS A FANAL PC F3H 4%0]t). o] AL
4 BAAA] ARSEE WSS ST fAleE 7o),
EOAA BEAME B gL)E 29E APS Ages o
stk

20, 40 I 60 C2] 2% Terg-O-tometerS ©]8-5F] 100 rpm )
WRESER 10 min 5 WRFEY QX HE AES Xt
LAFE FE(grass) 23] F-2HE 8x8 cm® A7]9] W EMPA 164
(Testfabrics, USA) 2} #]3(coffee) 2.3°] F2H¥l §x 8 cm® =719
3 BC2 (CFT, U|@&X) 7} 240-S 7F AE-87] & ARgsioink Al
glo] B & 2AXE Ao AlE 1 L7F £ Sl 7] 4]
Z %7 Terg-O-tometers ©]-8519] 100 rpm?] WXt £ 2 3 mins
QF &t vk, 24 T 40% RHE| &-=238540lA 6 h &t :dxsto]
A gl ARSIt AlF W & eAX H - T FIFEe
EANARES AAAR Fgste] Hugks HPeH, o (1)9
Kubelka-Munk 2] o]&3lo] Al2gs Alibelgitt o] Anke] F
A 1FE 98] BAZZ I3 Minitab 16)S Z-E3}L 95% A FFF
oAl Auljx] F4HEA(one way ANOVA) F Tuckey "WH o2 5
24 (post hoc test)S A3FATH26].

-

K



)

o714, D: AIHE (29 A7), R:
(K/S)o: DE] K/S 7, (K/S)s: A1H
T 2A¥x] KIS F

FEHREARE/100, K/S %k (1-R)/2R,
A 29A¥ K/S A, (K/S)w: Al

2.6. &= "ot

2.6.1. Ol4= Wi 2 HYX|

Aty HU7E 918 e+ E. coli (Gram-positive, U1,
ATCC 6538), S. aureus (Gram-negative, B33 TF, ATCC 8739)
= 218319 © v BHI 3l o] streaking 5~ 212} 35 C wj7]o14
24 h'g<l wjeksto] AE-sH3iTh

262. B oo BB W
Y W) A AF FEAE WEI] ko] F R A

& MEolE olgste] Sws] woldl - 0.8%(w/v) NaCl (783

o, 3 FEde FdstA dgete] Al HEAS THETh1.0 x
108 CFU/mL). A8 3ol KS A ZAA= 9%, PCE= 1%9] Fgdo=

FHlsla, FWEA31AQ] TAED, NOBS % DOBS+ <%
gakslol 0.04%2] g0 7 ZkzF Fulgit) KS A FAA 4, PC
FA AFHZN MR 22 0.1 mLE AlESe] ¥ £
ok, FWEAAsHA €94 0.1 mLE FJ3FL vortexAl7] £-3)|3tch
olm] BE AES] 2 10 mL7}F HEF stk o] A48 MEE 1
WAAe] A== A AR $HERI PC 10%9F 2/ Al 4%

100%x=

263 o 58 H 7t 7|1E

Z47ke] F Mol g shA godls Flsh vs, £ S4],
15 min, 30 min, 1 h, 2 h FFF 22 1 mLA A2 AfFslo] o +=
S48tk 1 mL & F3+ AES Difco™ D/E neutralizing broth
(Becton, Dickinson and Company, USA)S Ag-35to] 24314 o
M 2k A% 314 AEClA 0.5 mLA FH ko] Al sl
A7 #7131 35 T 7oA wiFeradet. ol ARG Al $hd
HH;{]QJ ZA O

AT,

Ex
=

Bacto™ tryptic soy broth (TSB,Becton, Dickinson and

YT

Sl £ AE o] 83 4- STl d SA IS EA

EMYARS] S 535
Company, USA)®l polysorbate 80 0.5% (w/v) 121l lecithin (Sigma-
Aldrich, USA) 0.07%(w/v)7} &% vIAE AE-8kITh wiA= &
© 2 Bacto™agar (Becton, Dickinson and Company, USA)7} 1.5%
(wiv) ErElo] vk 7t A E 48 hat vlgst o o &
S5tk 274 Mo o 5 ATE iR 27 A AR
T TE 27 o div] AR FEe) vluste] AhtEls Hrkegivh
3. 21t H

kS

W8 AAEES A vRE S o] 88 AR R FAS v,
FT-IR ¥ H'NMR 248 =315 o, 71 A3= 72} Figure 17}
20 JEPASITE FT-IR A ER A 3122 o SA9aE A9
Hy, dejvtE 4o c-HY9 AF WE¥ s 2,850~3,000 cm’,
2|27 C=07] WA+ 1,720~1,780 em’, o}ZrIE ¥ c-C H=2
= (1506 cm™), o}EnlEl™ e C-H 3= 1035 cm'® YERth
Figure 2°] 2]31H, ortho-2} otho’- $1%] 2] proton¥} metha- 2} metha’-
£1219] proton2] B]7} 1.000 : 1.003°.% F-AFS}AL, ortho-2} otho’- <
Z]¢] protonZ} terminal proton®] H]|7} 1:1.531 & YERTE HE3H
Figure 3¢I4 & < 9l:= kel o] Q-TOFMSE w4 5743 2
3}, 355.169% dodecanoyl sulfonyl”]9] A5} FASFIT. webA
ol AHE FE 5H% 25 24 DOBS AAE(M.W. 355.52)0]
FEENT= A & 5 Aok

3.2. 2 20f oM &y

= &1 el SHBA:DCS] & H]E 1:1& 3faL ¥hg A 20 wt%2]
SHEFS 7= 70 T2 270014 0.5 hiE 3 W7k AIES 571
AlZ1W DOBS2] /el vAl& J&S FRlstaral sF3itk Figure 4
o 9J&hd, DOBSY &2 0.5 h o|AollA & W7} glglom, 44
~5.3 % W1 #2 g UERISITE T 1.5 hE AIRES st
3o 2L st dElelA B 25E 30 CellA 90 T7HA
ST WS xof wE JEFS BHEAL o] HfolE 44~
52% JER FEE B ks Jehglon, 25 FTtel wet & o
gheler 5= UthFigure 5). ©] &5, = FHo®
DC9} SHBA Afo]e] vkg-ld, £7145 #dsh= DCgh
to] 24dol] EASH= SHBAZF M E T2 5 7)) Aol &

AR

slo)

R

4000 3500 3000 2500

Figure 1. FT-IR spectra of DOBS.

cm-1

2000 1500 1000 500 400
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Figure 3. Q-TOF mass chart of DOBS.

(<}

& WPetn] AwAto] H=
Yol Ao AR UTH27].

wehr] HH 02 = o AES) RES R} 7l RESo] XA o

AP r g & Gojuks Ageh= Aol B<edt v 242 Wil

©Z DOBSS| &S T7kskz dl A7 ld AR Atz

row

33. 25 HIYRKY SoHchollM &y
Acetyl chloride®] 713l B-AC &8 &5 Ag3l= F97)
=ihe SR o Aennt d s Zlew Hae v luas).
uhebA] o AE 3} Hhgo] Sl wbg o % XRE R s flaiM=
7] %81 DC} REGAdo) lom &3 7 st BrilE =3 @7 Svi=
Aee desdol AT A7 e S je] ol EAsh=
o Fere gt e A weAdol

Z71% % 9k o1 $1510d A (ow-polan) BHIE £} A ALE

P, AT F714 Aol AldolA )1 AR Axle] izt
WL EAEHA Bon WAL olA Prkn <elA Qlui29].
wEbA] B ATl E f714 Al DCSF el 83allEe] Sl
SHBA?] Wk =x1517] $I3te] SHBA 9 DC WHEET u-3AJo]
glon] Fof £3 7153k SujEX4 THF, acetonitrile, NMP, DMF %!
ACE AsIth30]. £ A4E SvlE 27 £33l 7 £3 8
£ AlZskal DOBS2| &l u|X= vl T2 G BEsigith

SHBC, DC % NaOH 0.06 mol 18|11 &3} Ael® f7] 8= 1:1
HI&E 27 60 g¥ F9dske] £33k 30 CTeolA 60 min &<t W&
3Tk Acetonitrile 1= NMPE E318lo] ARE-3F Sl Al 7-9-¢]
£ 2F 10 ming] WFS- AIF o) HEe] Ao FUs wRke] o
SATE DMF = ACE ARS8 Alelxe A3t A= Jhgo
AgsA DYk A, THES ARE3E Afolls W =2 vt
ol HyHon, A4}t W G st 55 FYUS o)Flx
DOBS7} A &5 A oFo} o] H314] ¢ka1 o] §-oll& o= AT

¢

ol
iyl
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Figure 4. Yield of DOBS in water at 70 C with the variation of
reaction time.
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Figure 5. Yield of DOBS in water for 1.5 h with the variation of
reaction temperature.
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Figure 6. Yield of DOBS in water for 1.0 h at 30 C with the variation
of solvent system.
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Figure 7. Yield of DOBS in various solvent ratio (water:acetone) for
1.0 h at 30 C.
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Figure 9. Bleaching effect of bleach activators on grass soiled test
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Figure 10. Bleaching effect of bleach activators on coffee soiled test
fabric (BC 2).

Table 1. One Way ANOVA with Tuckey’s Hoc Test for Bleaching Effect of Bleach Activators on Grass(EMPA 164) and Coffee(BC 2) Soiled

Test Fabrics

Q%4005 = 5.757"

. B . Q-valuem .
Fabric Temperature( C) Pair Blank TAED NOBS MSW
TAED -1.075 - -
20 NOBS 10.379 11.454 - 4.14
DOBS 16.777 17.852 6.398
EMPA TAED 0.219 l -
164 40 NOBS 17.782 17.563 - 3.78
(Grass) DOBS 20.689 20.470 2.907
TAED 16.405 - -
60 NOBS 71.343 54.938 - 0.33
DOBS 56.705 40.301 -14.637
TAED -0.254 - -
20 NOBS 6.024 6.278 - 122
DOBS 8.623 8.877 2.599
TAED 2.643 - -
BC 2
(Coffec) 40 NOBS 8.956 6.312 - 0.34
DOBS 10.795 8.151 1.839
TAED 6.918 - -
60 NOBS 21.818 14.900 - 0.94
DOBS 14.729 7.811 -7.089

* Q%Vodio; critical Q value, r=number of groups, df=degree of freedom, «=significance level,

** MSW; mean square within,

*** In case the Q-value is greater than QCV of 5.757 or smaller than QCV of -5.757), there is a statistically significant difference between comparing pair.
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Table 2. Log Reduction of Microbial Counts for Different Bleach Activators

Log reduction

Strain Activator

7. W. S. Hickman, Peracetic acid and its use in fibre bleaching,
Rev. Prog. Color., 32, 13 (2002).
8. D. M. Davies and M. E. Deary, Kinetics of the Hydrolysis

0 min 15 min 30 min 60 min 120 min

Blank 6.30 5.08 5.20 4.20 0.00

5 coli TEAD 630 475 2.08 0.00 0.00

NOBS 6.30 2.90 1.30 0.00 0.00

DOBS 6.30 2.58 0.00 0.00 0.00

Blank 6.30 5.34 5.30 523 3.78

S aureus TEAD 6.30 4.90 3.85 0.00 0.00

NOBS 6.30 0.00 0.00 0.00 0.00

DOBS 6.30 0.00 0.00 0.00 0.00
4. 724 =2 and Perhydrolysis of Tetraacetylethylenediamine, a Peroxide

Bleach Activator, J. Chem. Soc., 2, 1549-1552 (1991).
E AFM = & 2AslelA fuE WsA7]Y DCSF SHBA 9. S. Y. Chung and G. L. Spadini, Bleaching Composition US
ZHE DOBS? 235ty &4 FPIHS ARGl oA, Az Patent 4,412,934 (1983).

3} DOBS2] ¥WMEAsA =AM EAS Hrlslo] v 32 4= 10. M. TSUMADORI, Trends and Technological Developments
S Aok in Laundry Products in Japan, J. Oleo Sci., 50, 367-372

1. £V Sl = AR-$E 79 DOBSS &l ]| RES- A7k} (2001).

2o ke x| It} 30 T} 1 h o]Ae] W8 FHolA 11. N. J. miline, Oxygen Bleaching Systems in Domestic Laundry,
DOBSS] &2 oF 5% AEZ WA UERsTh J. Surfactants Deterg., 1, 255-261 (1998).

2. B3} &3 7ps3 A vk fufo] R e s 3 12. Z. Song, X. Chen, Z. Wang, S. King, H. Yan, K. Cai and
3t A3}, E3to)| A%l THF, acetonitrile, NMP, DMF 4! AC & J. Cheng, Potential bleach activators with improved imide
) Zo ACE T3S v 71 $573 DOBS 2| &5 AL hydrolytic stability, Int. J. Ind. Chem., 11, 177-185 (2020).
g ol B3 ACel =3 uE ks w3 Ay 50 13. H. Zeng and R. Tang, Application of a novel bleach
wt%~60 wt%2] AC7} A7FE e w 7 953 82 A9 activator to low temperature bleaching of raw cotton fabrics,
Tl NaOH : SHBAS] =H] 1:1°4 50 wt%2] AC7} 37bd & J. Text. Inst., 106, 807-813, (2014).

-AC SHAIE ARS-st 2313t %8&74(30 T, 1 h 2 Aehel uk 14. W. Chen, L. Wang, D. Wang, J. Zhang, C. Sun and C. Xu,
SoflA oF 82%9] Wit H2 S AUtk Recognizing a limitation of the TBLC-activated peroxide

3. A|Z%¥ DOBSS| ¥y} At % AlFE T Qe e s) system on low-temperature cotton bleaching, Carbohydr.

A(NOBS % TAED)$} H]wsle] 53] A4 S5 ¢ Polym., 140, 1-5 (2016).
Ehfoict webA] 2348k Wk vlwd 1k 15. D. Shao, G. Liu, H. Chen, C. Xu and J. Du, Combination
E]'o]-}” 6“*6? DOBS7} &¥4l A& s siAz &8 7} of Surfactant Action with Peroxide Activation for Room-
St AL #elstnh Temperature Cleaning of Textiles, J. Surfactants Deterg., 24,
357-364 (2020).
References 16. C. Berry and B. Rouge, Process for producing acyloxybenzene-
sulfonate salts, US Patent 4,544,503 (1985).
1. Y. S. Kang, Theory and Technology of Laundry Detergents, 1% 17. W. Wellbrock and A. Studeneer, Continuous process for
ed., 160-161, Yewonsa, Seoul, Korea (2001). the production of acyloxybenzenesulfonic acids, US Patent
2. Y. S. Kang, Theory and Technology of Laundry Detergents, 1* 4,803,015 (1989).
ed., 182-183, Yewonsa, Seoul, Korea (2001). 18. N. Peter and W. Mueller, Process for the preparation of
3. E. Smulders, Laundry Detergents, 29-32, Wiley-VCH, Weinheim, acyloxybenzenesulfonates, WO 054,960 (2004).
Germany (2001). 19. J. Sankey and W. Sanderson, Preparation of sulfophenyl
4. G. McDonnell, A.D. Russell, Antiseptics and disinfectants: esters, US Patent 4,704,236 (1987).
activity, action and resistance, Clin. Microbiol. Rev., 12, 147- 20. D. Direktor and R. Effenberger, Phase transfer catalyzed
179 (1999). esterification of phenols with aliphatic acid chlorides, J.
5. S. R. Kim, Science of detergents and laundry, 2™ ed., 85, Chem. Technol. Biotechnol., 35, 281-284 (1985).
Gyomoonsa, Paju, Korea (2013). 21. D. Dumas and V. Subramanyam, Process for preparing
6. G. Becker, Washing and Cleaning Composition, Tenside benzenesulfonate salts, US Patent 5,069,828 (1991).
Detergents, 13, 16-17 (1976). 22. A. Simion, I. Hashimoto, Y. Mitom, N. Egashira, and C.

Simion, O-Acylation of Substituted Phenols with Various
Alkanoyl Chlorides Under Phase-Transfer Catalyst Conditions,
Synth. Commun., 42, 921-931 (2012).

Appl. Chem. Eng., Vol. 32, No. 5, 2021



540

23

24.

25.

26.

27.

28.

29

1

Mo

Ak
. H. Yang and C. Huang, Kinetics for benzoylation of sodium
phenoxide by liquid-liquid phase-transfer catalysis, Appl.
Catal. A: Gen., 299, 258-265 (2006).

ASTM D3049-89, Standard test method for synthetic anionic
ingredient by cationic titration, American Society for Testing
and Materials(ASTM), Philadelphia, USA (2003).

KSM 2709, Testing methods for synthetic detergent, Korean
Agency for Technology and Standards, Korea (2006).

K. O. Huh, Life Science Research Methods and Statistical
Analysis, 2™ ed., 354-365, Gyomoonsa, Paju, Korea (2011).
F. Ruff and O Farkas, Concerted SN2 mechanism for the
hydrolysis of acid chlorides: comparisons of reactivities
calculated by the density functional theory with experimental
data, J. Phys. Org. Chem., 24, 480-491 (2010).

G. Zimmerman and C. Yuan, The Kinetics of Hydrolysis of
Acetyl Chloride in Acetone-Water Mixtures, J. Am. Chem.
Soc., 77, 332-333 (1955).

. H. Yang and D. Lin, Third-liquid phase-transfer catalyzed

38t Hl 32 A A 5 = 2021

A

g5l - P95
esterification of sodium benzoate with novel dual-site phase-
transfer catalyst under ultrasonic irradiation, Catal. Commun.,
14, 101-106 (2011).
30. S. Moldoveanu and V. David, Essentials in Modern HPLC
Separations, 363-447, Elsevier, Waltham, USA (2013).

Authors

Sang-Woon Kwak; M.Sc., Ph.D. Candidate, Department of Chemical
Engineering and Applied Chemistry, Chungnam National University,
Daejeon 34134, Korea; mtdice@naver.com

Kyung-on Cha; M.Sc., Ph.D. Candidate, Department of Chemical
Engineering and Applied Chemistry, Chungnam National University,
Dacejeon 34134, Korea; kocha777@naver.com

Kook-In Jeong; Ph.D., CEO, BJ BIOCHEM, Inc., Yuseong-gu, Daejeon,
34025, Korea; redox818@naver.com

Young-Ho Kim; Ph.D., Professor, Department of Chemical Engineering
and Applied Chemistry, Chungnam National University, Daejeon
34134, Korea; yh _kim@cnu.ac.kr



