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ABSTRACT

All the surface activities including surface tension, foaming power, foam stability,
emulsifying power, dispersion effect, and detergency were measured and critical micelle
concentration(cme) was evaluated in dilute aqueous solution. The cmc evaluated by the
Ring method was 10°2~10"mol/L in case of monoesters, and 10°~5.0x10°mol/L in case
of diesters, respectively. Surface tension of the aqueous solution was decreased to 45~
50dyne/cm. showing the tendency that the ability of lowering the surface tension was
dependent on increasing of carbon atom number in alkyl chain. Foaming power of all
the monoesters was better than that of diesters, while foam stability of diesters was to
the contrary. Emulsifying power of soybean oil or benzene was specially expected to be
good for emulsifiers in industrial application fields. HLB values of monoesters and
diesters evaluated by Griffin’s method were in the range of 8 to 12. Dispersion property
of ferric oxide was stable in the range of 4.5X10°~5.0X10“mol/L in case of monoesters,
and 10°~10"mol/L in case of diesters.

.M B oH1). =% #2394 €& Fd0M a8

slo] B B deol 9% Fe AARYA

830 olzel AVEHA el FHAE
e Ae ARG Polol F4¢ WL Y]
ADEAA a7t AN2RE AfAEes
dAEe] T RolRew ASFE A 371
Atk aeht olz A% FRegos =AW
s AZe A FABAZ drHesA B
A4 Zo|A olo] Ui AlFH FPAe] a7
gom, ARPYA FUE $40) g 4
Ho| $49 AzEgozel WYo| AT 3

o] 7zA ¥, £2 A A AMzE 7ls9
24, a8n A g8 Yol nisxlAg
o] 4 Foll g A7 FrHol sp=Hm 9l
H2). Zelz 19704 FAHA Heviges
iz AL EA L] FeAdol AU ARG
A FARIME AMF 33 %9 A
COM(Coal Oil Mixture)® CWM(Coal Water
Mixture) ¢ 988 A 7del digd o]
AU, 53] AQ@IAY MNI=E M2 3



2 XY -AAE - Hxy - @7

oz Yol FHAEA dF M=z vk
[3-5). tl&o] AHEAA e FHLEE M [l
IEHElR] g olulA] 2l Aok fHeF WA
ZolA HAZAZREH f=dH 7eHE Z=
3131 E-9] o|fo] HIFA o g Fx=ojoldd Aolr].

dutrlo 2 AHPPAE S ExlFo] 9 Fx
o] ARAFE e Ho| -EolAT, EAjo
F3 oAkl felmmle AR AWRPAS} 2
2 T 7159 S Fa Aok HI
olzz] o] AlFe EA AWPAAE] FAH
3 e BE ARjRolA o]&Em QUTHE,
7].

2 dRdAe dueZ agAHAE gl
UEEY JdAHZFE E&3ecs P4 ReFA
g BH3E 18F(8) & AR €A olg ZtZtd
i$ EHAY, Krafft point, 71X ¥ 71¥9Hy
A, f3kd 2 2AM 58 v AEIT omcE

33
2.4

2-1. AR

AdEdd U &4 4o diE AREL
the3t 2ol BS7 aFAEE] o-fhd] £F
3 YEEHozZ ¥ 0|24 AWgdA #
EA Bl 3 AXAA €5 YUl 37
B2 AHg3iAT

1. sodium a-sulfonated lauroyl triethylene
glycol mono ester
(PEG-monoSF{m=10, n=3)]

2. sodium ea-sulfonated myristoyl
triethylene glycol mono ester
(PEG-monoSF(m=12, n=3))

3. sodium ea-sulfonated stearoyl
triethylene glycol mono ester
(PEG-monoSF(m=16, n=3))

4. sodium a-sulfonated lauroyl
pentaethylene glycol mono ester
{PEG-monoSF(m=10, n=5))
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. sodium e-sulfonated myristoyl

pentaethylene glycol mono ester
(PEG-monoSF(m=12, n=5))

. sodium e-sulfonated stearoyl

pentaethylene glycol mono ester
[PEG-monoSF(m=16, n=5))

. sodium e -sulfonated lauroyl

decaethylene glycol mono ester
(PEG-monoSF(m=10, n=10))

. sodium e-sulfonated myristoyl

decaethylene glycol mono ester
(PEG-monoSF(m=12, n=10))
sodium e-sulfonated stearoyl
decaethylene glycol mono ester
(PEG-monoSF(m=10, n=10))
sodium ea-sulfonated lauroyl
triethylene glycol diester
(PEG-diSF(m=20, n=3))
sodium e-sulfonated myristoyl
triethylene glycol diester
(PEG-diSF(m=24, n=3))
sodium ea-sulfonated stearoyl
triethylene glycol diester
(PEG-diSF(m=32, n=3))
sodium e-sulfonated lauroyl
pentaethylene glycol diester
(PEG-diSF(m=20, n=5))
sodium ea-sulfonated myristoyl
pentaethylene glycol diester
[PEG-diSF(m=24, n=5)]
sodium e-sulfonated stearoyl
pentaethylene glycol diester
(PEG-diSF(m=32, n=5)]
sodium e-sulfonated lauroyl
decaethylene glycol diester
(PEG-diSF(m=20, n=10))
sodium ea-sulfonated myristoyl
decaethylene glycol diester
(PEG-diSF(m=24, n=10)]
sodium e-sulfonated stearoyl
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decaethylene glycol diester
(PEG-diSF(m=32, n=10)]
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Fig. 1. Surface tension vs. concentration curves
of sodium a-sulfonated fatty acid
pentaethylene glycol monoesters
(PEG-monoSF(n=>5)) at 25C.
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Fig. 2. Surface tension vs. concentration
curves of sodium a-sulfonated lauric
acid polyethylene glycol monoesters
(PEG-monoSF(m=10)) at 256T.
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Fig. 3. Surface tension vs. concentration curves
of sodium e-sulfonated fatty acid
pentaethylene glycol diesters
(PEG-diSF(n=5)) at 25%C.
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Fig. 4. Surface tension vs. concentration curves
of sodium a-sulfonated lauric acid
pentaethylene glycol diesters
(PEG-diSF(m=20)] at 25%C.
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Table 1. Structures and Properties of PEG-monoSF and PEG-diSF

Structure

Krafft cme 7 ame I'max ) (-9 1/ 310gc)
m n | point(T)  (10°mol/L)  (dyn/em)  (mol/m®x10'")  (nm*/molecule) 17 ologc
10 3 (0 7.00 36.2 3.43 49.2 32.2
10 5 (0 7.60 34.8 3.22 52.3 216
10 10 0 9.30 33.6 2.96 58.7 4.1
12 3 <0 1.70 35.3 3.07 55.0 216
12 5 <0 1.90 335 2.94 58.4 19.2
12 10 © 2.20 31.8 2.61 63.0 25.3
16 3 {0 0.09 35.6 2.60 63.0 21.6
16 5 <0 0.10 324 242 69.0 28.3
16 10 0 0.13 325 1.98 80.3 30.1
20 3 0 1.10 515 291 58.4 33.0
20 5 (0 1.20 50.8 2.72 61.1 311
20 10 0 1.30 49.0 2.46 67.5 28.1
24 3 <0 0.29 50.6 2.52 63.6 28.8
24 5 0 0.32 48.2 2.40 68.7 212
24 10 <0 0.35 45.6 2.08 79.2 236
32 3 12 0.019 47.6 2.10 71.8 24.0
32 5 (0 0.021 45.3 1.90 81.2 214
32 10 0 0.025 43.7 1.55 108.2 17.2
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Fig. 5. Relationship between Krafft point and alkyl
chain length of surfactants.
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Table 2. B Values of PEG-monoSF, PEG-diSF,
and Other Surfactants

Comp'd Temperature B Method of .
’ (T) Value Measurement
(PEG-monoSF(n=3)) 25 0.336 A
{PEG-monoSF(n=10)) 25 0.357 A
(PEG-diSF(n=3}) 25 0.294 A
(PEG-diSF(n=10)) 25 0.292 A
a-SFME 25 0.293 AB
AE 40 0.296 B.C
AES 40 0.295 AB

A=Dye method, B=Refraction method, C=Conductive method
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Fig. 8. Ross-Miles foam height vs. concentration
curves of sodium a-sulfonated lauroyl
Polyethylene glycol monoester
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Fig. 9. Ross-Miles foam height vs. concentration
curves of sodium a-sulfonated fatty acid
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Fig. 10. Ross-Miles foam height vs. concentration
curves of sodium a-sulfonated lauroy!
polyethylene glycol diester
(PEG-diSF(m=20, n=3, 5, 10)) at 25TC.
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Fig. 11. Ross-Miles foam height vs. concentration
curves of sodium a-sulfonated fatty
pentaethylene glycol diester
(PEG-diSF(m=20, 24, 32, n=5)) at 25T,
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Fig. 13. Emulsifying power of sodium a-sulfonated fatty
acid polyethylene glyco! diesters(PEG-diSF) for

benzene at 25C.
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Fig. 17. Sedimenting time for ferric oxide vs.
concentration of sodium a-sulfonated fatty
acid polyethylene glycol diesters at 25T.
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Table 3. The Most Stable Concentration
Range from the Curves Sedimenting
Time vs. Concentration of Sodium
a-Sulfonated Fatty Acid Esters

Compound C1(m01{L) Cz(mo]{L)

x10° x10

[PEG-monoSF(m=10, n=3)) 85 3.2
(PEG-monoSF(m=12, n=3)) 75 3.0
(PEG-monoSF(m=16, n=3)) 7.0 4.5
(PEG-monoSF(m=10, n=5)) 5.0 2.5
(PEG-monoSF{m=10. n=10)) 45 2.0
(PEG-diSF(m=20, n=3)) 2.0 1.3
(PEG-diSF(m=24, n=3)) 1.8 1.2
[PEG-diSF(m=32, n=3)) 1.5 1.0
{PEG-diSF(m=20. n=5)) 1.0 0.9
(PEG-diSF(m=20. n=10)} 0.8 1.2
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1. °|& AFEES F89 diq] FAFH L
2% A7 10°~10"mol/LEYolA Rico]2x
H2FE 30~35dyne/cm, TlAE2FE 45~
50dyne/cm ¥E ERAHE AIAZn, A
Moz AFA7)e Bagx Zrlz EUZE A
3Pzl B} 2 9% IR A SAlel=
o] RV B FvlEes 2L AFYVIE F
v A$Eng ZARYAdEe] Haske AT
7HA st

2. BUAY &3 23l 3 olF IYEE
9 emce Exol2eH29 A% 10°~10™ mol/
Lolx, telaez2 A$ 10°~5%x10°mol/L
oly, o|5& EF/} FAAte] |dAhg F7i
el cmee AEEZ02 olYPEH ThdAHZ
U o229 7A$ EO e 372 1F
TZoz o|FHY cmeollAe] EAGH0] FIH
o wat 7/ ARA e FIAHe i B
A% BAEUAe FU¥g 2gln RErdaEHE
s} tjo2H29] Krafft pointe 0]t}

3. HAFHYEe] 7138 ¢4 = S2HETH= B
w229 AL JXYe Foul 7R M
AL Mg e wige), to2H=ER A4 2
i EAS el EQ R84 wet 7]
o] eHEs} d& ZTadhe AL ¢ F AU
ag]n WSF L WA A /3L dAe
2 S5 Ash dE BARMERe] HY
E Bro2H29 A% 4.5x10°-5.0x107
mol/LE 3, tel2eagl 10°~10™
mol /LEt}.
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