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f : Methoxy polyoxyethylene dodecanoate® (CiHunCOO(CHCHOINCH) = A Z0}E o] £3tad Aukat vjeo) 2H Zo] LA LA | 2E HBy}A)
QojA & vlo|2A ARBAAY YFolt} o|EL AWLALE o] &8 Ho| LA AWBAA polyoxyethylene dodecyl ether i (CiHxO(CHCHONH) &
BAAl L o]HE VAR Ytk o] ATE ol F FF9 vlo| &4 AUGAA st vlo|&A ANBAA/Z/0 U IHEANN dojip=
AT B¥Y 299 7H88%3} phase inversion temperature(PIT)olAe] AWEY 2 HAXL vLstd methoxy polyoxyethylene dodecanoates]
AAE viol2A ABBYAZAY AL 7sAS BU87] 98 583519 th Methoxy polyoxyethylene dodecanoate™= 34 274¢] 474564 hexadecane
of tia) 10~18%9 LU7H48%FS Yehl =24 polyoxyethylene dodecyl ether®th ¢ 6%¢] E& 71482 S uadZQT T Ztzhe] PIT 2444
methoxy polyoxyethylene dodecanoate 0.0124~0.0176 dyne/cm, polyoxyethylene dodecyl etheri= 0.0130~00163 dyne/cme] AW E-& Yehlz, 4l
ZEel 3lolME methoxy polyoxyethylene dodecanoatet 82.1~83.2%, 18] 3 polyoxyethylene dodecyl ether: 785~80.4%2 methoxy polyoxyethylene
dodecancate”} polyoxyethylene dodecyl etherel ®ul#l %2 AAAEL JehlArh methoxy polyoxyethylene dode-cancate®] $4:8 A& A%e
polyoxyethylene dodecyl etherell Hla thk £& 2 U7H4-813 old) AW PITAAMS AW Astaze 7|99 Acs Bydy

2
#
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Abstract : Methoxy polyoxyethylene dodecanoates are a kind of nonionic surfactants obtainable from reaction of fatty acid methyl ester with ethylene
oxide utilizing a solid catalyst. Methoxy polyoxyethylene dodecanoates have economical advantage compared with polyoxyethylene dodecyl ethers using
fatty alcohol. In this work, the solubilizing capacity concemed with phase behavior of ternary systems composed of nonionic surfactant/water/oil,
interfacial tension and detergency at the phase inversion temperature(PIT) were investigated and compared with those of polyoxyethylene dodecyl ethers
in order to confirm the applicability of methoxy polyoxyethylene dodecanoates in the detergents. Methoxy polyoxvethylene dodecanoates showed the
solubilizing capacity of 10~18% for hexadecane which were about 6% higher than polyoxyethylene dodecyl ethers. At the PIT condition, methoxy
polyoxyethylene dodecanoates’ interfacial tension were 0.0124~00176 dyne/cm while polyoxyethylene dodecyl ethers have the value of 0.0130~0.0163
dyne/cm and methoxy polyoxyethylene dodecanoates showed higher detergency of 82.1~832% than polyoxyethylene dodecyl ethers of 765~77.3%. The
good detergency performance of methoxy polyoxyethylene dodecanoates would be due to the higher oil solubilizing power and lower interfacial tension
than polyoxyethylene dodecyl ethers at the PIT condition.
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Table 1. Analysis for Ingredients of Methoxy Polyoxyethylene

Dodecanoates
EO Adduct Number 5 7 9
CiHzCOO(EO).CHs(wt%) 9R7 9%.8 R85
C1iHzCOOCHs(wt%) 73 32 15
Average Molecular Weight 4428 526.4 6232
Average EO Number 5.2 7.1 93
B dFe do]2A AUgANA 1R B =29 FRY
#slo] W vlo] A ABIAA/Z/LYS IHEANNY M
3} EAL BEs 3, PITAAY ARZED AP AAE FE
3}e] methoxy polyoxyethylene dodecanoate®] AjAAIGolx el &
$7h54e Yotusl A8l st
2.4 8
21. A 8

B A ALEE dlo] A AWZAAZA methoxy polyoxy-
ethylene dodecanoate? (13} CME - nEOZ 3} LionAk7t 74
g aAZ0)[8]2 o1 43ta] methyl dodecanoateo] olEd SA}
oleg 77t 5 7, 98 £7} F4AZ] methoxy pentaoxyethylene
dodecanoate(C;2ME - 5EO), methoxy heptaoxyethylene dodecanoate
(C12ME - TEO), methoxy nonaoxyethylene dodecanoate(Ci2ME -
9EO)% 332 AH3al% T, 'H-NMR 293 £4 43 47 52
71, 939 HT AP GAlo|= HIMEFE YERRLY o8 2
AR A5 HAF EAFE 47 428 5264, 62320190 £33
HPLC, GCE o] &3 2A¥AM A7 927~985%9 #=& e
QAcHTable 1). ¥z EZZ AE$E do]2Ad ARLIA
polyoxyethylene dodecyl ether(¢]3t CpOH-nEOZ <8he
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dodecyl ether(C;z OH - TEO)S 2%& ¥¥ Nikko Chemicalol A}
£E 9% ol4e] Aok TYste] WES FAglel a2 A%
Ak olE Hlo|2A AW@AdAd dEF TuAE FFH € onc
o] 33 ZA#E Table 201 Wt AVEAAA/ /299 #A
A9 ZA AR AP 9HEEZ AMEE 2U<Q hexa-
decane(Aldrich, USA)-& 25 SdAI%eln 2EX 59 ZF 2
g2 F&8& LulE ARE EF4 59 AYEERE 58z
25 AAgo] ALYl £ ARE B £F € o] 2ueH
Ag 24 A AL ARSA
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5wt AREAA R 2/2d 3HEA 2AT AH %%l
B B3 099 FHEEo] 004 174X 0.069 HH ez 207}
Ao EFEAE AT F, AA Swtkel APt Hol2A4
ARR4AE 27 FUste] 55T A4 w72 A A
ZASAL. 22E 2% 2 PITE 258 101TEYCA Aes)
248 # dt ¥&Z(Lauda, Swiss)E AHS3le] FA8A L, o
o AR AR Swide AREYA FE4% 29& 13w-ID
flat bottomed Al@&e] ¥ F FA7 10mge] HA & F 945
2 A (vortex mixer)ol Al oF 30x7t FYsA EFeel AL
o Hjo| 24 ARGAASL 2UE HFANEA o5 3HEANA
o 747zt 744843} PITE ZAAch A7 ARRAA 4
43t 29U F9f ulgo] FUF A9 L& PITE ok
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Table 2. Surface Tension and CMC of Nonionic Surfactants

Surfactants T (dyne/cm) cmc(m mol/ ¢)
C1ME - 5EO 291 094
CuME - TEO 295 09%
CiME - 9EO 301 098
CiOH - 5EO 31.0 0.77
COH - TEO 334 0.80

Table 3. Analysis Condition of Gas Chromatography for Oil

GC Model HP-68%0
Column HP-5
Injection Mode Split
Oven Temperature 200
Detector FID
Retention Time (min.) 199
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T : AU3E (dyne/cm)
d : 2¥94e A4 (cm)
p1 @ ARBAA $899) DT (g/emd),
g2 1 299 LT (g/em’)
o :3A Z4E (m sec/rev.)
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Swiss)& o]83l 2 HEZ hexadecaned 27 EF 94 28:19)
&2 §3AZ F 5X5ar9] Afol mlolzzwgoz 29pge]
SHES RFANI| I EFAL AZAANA Bmge] LEE0] 2
FHAEE ste WP AFSHHI9) d714 2 EE9 %L 28
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FHAAG ¥ 7t2razeeagdE 1 FEE T4 B
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Fig. 1. The phase diagram of the water-hexadecane system con-
taining 5wt% CpME -5EO: (Iw); oil~swollen micellar
solution ; (Io) water-swollen micellar solution of hexa-
decane ; (w.o0) O/W microemulsion ; (Io.w) W/O
microemulsion ; (IlIw.p.0) water + surfactant + oil.

MOTE KA o]& 2982 AM$H® hexadecaned ZHAu
AFAIZHE 19980 Ath
ARE L thg9] A% olg3te Adach
w-— "W @
Cs
W AAZE (%)
Cs @ 2719 Aol 29 2989 4 (mg)
Cw: AR F Afol 2758 2929 %4 (mp)
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AFE 2% 9 299 FHES sl WE o 3] B
Aok & ¥ FHL ulol2A AUAAAY FHY zelm o
QA SAtels RILF| Aol wel FHY vlolaZoHA]
Asle s edo] FHgEEE A%S wmsr] Y3 Fol
o ool AuZAA g HUz 71 43EE 22U AW
AA/2Y Ateldl 7 we AdAEL Y Reoln AAHER
HYRE BY ez Jdiddd Fig. 12 CpME-5E0/%/
hexadecane & 2 o]0 34 Al A9 4AFE Uehd Ao},

CeME -SEO® A2AA FAdd faso] n] AL Ry oil-
swollen micellar solution)& A8t o] v AL (ly)e ¥} B
< 99| FHg3lgel] ut Aoz AWZAAAHO/W micro-
emulsion) 22 WS AT 259 Flo} mat vo] A AUGA
Ao 2a4de] F7helol BTAAM 4ol O/W microemulsion 2
FH 2HEUt B8 22 294 S50 dujago
(Io : water-swollen micellar solution of hexadecane)g A3},
Bo Be Zo] 7H43tgel wel o] dmAgol()e dsyor
AREAAHW/O microemulstion) &2 #3}H U}t L5751 74
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Table 4. Temperature and Wt. Fraction of Oil or Water for the
Phase Separation in Nonionic Surfactant/Water/Oil
Temnary Systems

a b c

Surfactants | Temp, | wt. Frac. | Temp. | wt. Frac. | Temp.

(C) of Oil (T) | of Water ()
Ci2ME - 5EO 33 0.10 51 0.06 38
CioME - TEO 43 0.16 60 0.10 50
Ci2ME - 9EO 63 0.18 82 0.11 71
Ci2OH - 5EO 42 0.10 57 0.04 52
COH - TEO 63 0.12 %1 0.02 79

g4 o] ARBAAGAN 249 L= 7HAH S1TAA 2.
Adaro] EelE gk wetd B/ Y/ARBAA Y 34gFGe] 33~
51T F9dA Uehdn o] 34 gdey L9 F7to] wel
O/WEeA WOR g odAe dejst Agsr)

Fig. 14l YEld a, be 47 ARZAAHW/O, £= OW
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299 % Yehn, ¢k £ 2Y9 FHLEo] 5:5¢909 2
24 o] AdAe PIT7 9ot @k 0% a b FHL 293
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o tha) 18%9) Hef 7143EE, 2Elm RTAM 1% g &
7H83t S Vel 34 999 HAE 63~82CeIh
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~84T A eyt
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¢} C2OH - TEOE 2.¢9el Wig 7183t =Wl oA &As
A& BgFon, ol ol voj24d AUEAAY 7R
o Aol o Y V|dsHE Hoez ZsAdEd Al
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AA 2AY 9AF Ry Fv 2 g dWEvld g% 2449
F7t To2 Qlsted 34 999 AREHAGNN B} B 2

] 7H83tsle Ao FAHAAT 2] vlo)2A AUBAHA/E/2Y
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Yehhs 7Heste]l g ujol A AWBAAY HH AAL:
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. rlo

O

o
ox

TH3E A9 F A3 F, 1998

O C,ME -SEO
O CyME-TEO
A C,ME - 9EO

Interfacial tension (dyne/cm)

40 50 60 70 80 90
Temperature (T)

Fig. 2. Interfacial tension for 1wt% methoxy polyoxyethylene
dodecanoates with hexadecane.
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2x9 Hsle] wE 1 wi%9] Hlol&A AURGEA FLAF o
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£ Jehgoith

7]M CpOH - 5SEO%} hexadecane Abole] AWAHZS Mor
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olg EF FYstA 779 PITAA HARE vehigied &
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CiME - 9EO¢} CiOH - 7EOE ARAYZAME FAIG Age
BHoFh o]RE CME - nEOF7F 2+ ester carbonyl moiety
o wWgrle] g¥gog hedol oA ERZA CpOH - nEOFl 2
E ol dEiSAl=g e FAE AeA-4FA
ZEE Uehlie A2 ddsn, 5U9% dLdZAlole 2E
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T 22 Wy Ylog AlgH

3.3. Algy
Hlo|24 AUEGATS 2o tid A3y AP AHE Fig.
4, 591 YERAAT. AALEE vlo]2A ARNYYAFY Zzte



Methoxy Polyoxyethylene Dodecanoate?] 47 %3 AAA an

® C,0H-5E0
m C,OH 7EO

Interfacial tension (dyne/cm)

30 40 50 60 70
Temperature (C)

Fig. 3. Interfacial tension for 1wt% polyoxyethylene dodecyl
ethers with hexadecane.

Table 5. Interfacial Tension for 1wt% Nonionic Surfactants
with Hexadecane at PIT

Surfactants Interfacial Tension (dyne/cm)
CiME - 5EO 0.0176
CeME - 7TEO 0.0124
CiME - 9EO 0.014
C120H - 5EO 0.0163
CrOH - 7TEO 0.0130
O C,ME:SEO
100 | O CME-7EO
A CME - 980
— 80 r
9
o)
C
S
£ eof
[
o
40}
20 1 1 1 1 1 1
20 30 40 50 60 70 80 S0

Temperature (C)

Fig. 4. Detergency of 0.05 wt% methoxy polyoxyethylene dodeca-
noate solutions for hexadecane.

PIT 229 SE¥4E 448l 5T AL $eon o ¢
£7} PITSH 2334el7k 2 A9 PITA AR dafsith
Fig. 4, 5% #°] CME - nEOF ¢ C:0H - nEOF 2% Z7b9|
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_— 80 [
X
&
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5 60f
®
o

40+

20 I 2 1 i i 1

30 40 S50 60 70 80 90 100

Temperature (C)

Fig. 5. Detergency of 0.056wt% polyoxyethylene dodecyl ether
solutions for hexadecane.

Table 6. Detergency of 0.05wt% Nonionic Surfactant Solutions
for Hexadecane at PIT

Surfactants Detergency (%)
Ci2ME - 5EO 76.1
CME - TEO 82.1
Ci2ME - 9EO 83.2
Ci2OH - 5EO 785
C2OH - 7TEO 804

PITAA o AAEE S BaFdon gA= Fig 2, 39 Jebd
Hjo] 24 AWEAA 447 2 Aol ARG vy
dtg A43ge] AEE Jehle AL BAh oAL vloleAy
ARBAA/E/2.Y9] 3HEANAY F4 wlolagzfd A4 o]
FAHE 3¢ 999 22 UM 1 ve AddEzge 2
A =B, ol met 9d9| 71437l g dojymgA g =
< AREE Jehis Aoz dudr

Table 69 v]o] 24 AHEA AT hexadecaned] W Z+z}te]
PITlA 9] AAEE HEsle Jehhth

oo dig Hjo] A AREAA Z2e PIT7 2z £
dZFe Al SAlo|=r} 2rtg o] 24 AUFAAIY HHY
e 2 quzt gloy Zzte] PITAAY AFEL CpME -
9EO > C;2ME - TEO > C;20H - 7EO > Cy0H - 5EO > CME - 5EO
9 ®22 Yepdth o3 AL uoleA AdZdA ) 9
Atolell Uehile AWgE gho] e sx9 A g3 )
£, Table 4o Yehd ulo] &4 AWBAA] o dof et 7}4
3] Aro® Ao dAjstx 9

Hexadecane®l W3] §Al3 PITE Z+ CpME - 7EOSt Cp0
H-5EO, 282 CpME - 9EO%t CiOH - 7TEO= zHzh 821%9}
785%, 832%% 804%<l AAFHE yehlo] CpME - nEOR7H
PITS}A C20H - nEOFRE T B4 48 MRS noFu 9o
o, ol CuME - nEOF7} 34 99 BYdM 2dd) gt 7143
gol gorgA YU Axg sddrt
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AFA7IZ Basas Ba9xert 1290 2F AT o~
Had H2 aAZuS o] &3l LA o|=E 5 7 4 98

A A Bt uk3A7l dloj A ARFFAL methoxy polyoxy-
ethylene dodecanoate#oll thate] AlAAtGelA ] F AHBYAR
M 2 S8 TS doly] Y8l ARERA/E/0Y EFAC
Mo ho] mE A% A 299 7HEdET 2d A
HEAA £4Azte] AWZE 5 dBAA HFHAE polyoxy-
ethylene dodecyl etherf$} wjmste] AERTL

o] A AWEYA/ /LY 3" EAAY AAEE 5 2
29 FFEE W3 uet A A7 3] ‘“*5]% o
oA e LU7HE37}t 45}‘»‘9_“‘1 A PITE 2+ wlo]
A AWEAAZE vl WA methoxy polyoxyethylene dodecanoate
7} polyoxyethylene dodecyl ether®.th oF 6%9] &2 2U7183}
ZF& el =& PITZA A9 AW vlieA methoxy
polyoxyethylene dodecanoate”} T4 22 AHAHRE HAFD
ol ZAAAM ARG AuAFe ¥ ¢AME 2/ Yeiith

Hlo] &4 AREAA/B/2 U AN PEY FHe] &
E(PIT), 34°] BAsHE 228, 3% oA 297 £9
744313, dlo] A AREAA #8493 2 Alole ABYY F
o Ay ARZ L7} vjo| LA AUGYA Y ARE AH
Q FES AT IS AT 4 Ao, vfol AR HAA
el 74837t of AA AAS F dFyFes FEsn &
g 4 F Uk

28302 methoxy polyoxyethylene dodecancatex A4t o
Ho|2HZE 72URE o]83uRA FAMe] ¥x, 2dd o
g =& g3t AR 5§ #FEEA ug AA Al
A %Pxﬁ AdA vloleqd ARBAAZAMY UNE AN 5
ol o o 7]\:].'5]1;}.
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