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Abstract : In this study, surfactants were synthesized using fatty alcohols of 8, 10, 12 and 14
carbon chains length. The structures of the synthesized surfactants was confirmed by FT-IR and
'"H-NMR analysis. The surface tension of the diluted surfactant was measured as 26~32 mN/m
depending on the carbon length and the critical micelle concentration was measured as 107°~
10~ mol/L.The minimum value per molecule of the synthesized sulfonic acid surfactant is 1.68 to
1.30 nm?.

The physical properties of the synthesized surfactants were determined by measuring the critical
micelle concentration, foaming power, emulsifying stability, and contact angle.

Keywords  Fatty alcohol, Anionic surfactant, Critical micelle concentration, Foaming property,
Emulsion stability
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ot Fol2 AWNSFAE 7HY Hol o&=1
UTHBL. Fol2 AHEGA At wE o ~F
A Y|o]E(anionic surfactant fatty acid methyl
ester sulfonate)= AJESHY oYz ARGEH, ¢
25 BASA U 7)1 2Y ASGelf assembly
behavior)= <Qlste] a}sha] AkQlof de] ARG
oH4l. dizAer o4 Jole AdEA=
alkylbenzenesulfonates (ABS), etoxylated alkyl
sulfates (AES) ¥ alkyl sulfates (AS)7} AFEEL
Utk o] EEES AAl, 7PE8 2 ARIE A4
|5, FE, oJofEel F2 ARgEHA AR 2t
7 9 =4 ZA dS A UTs] &E
AL FolA AWEEA FoAE 7P diE
AR AFA ARGHARA oheFet g AE
oA I, AL A= AAA, AAl, RAE
ZAR A= QIoH6]l. R o] ARES A
=05 W2 AWdEE 4 5 A 7HE EIb
7V A”sk] wiZel d8 AREEA QI
1940At] oA 508 Zoll= A Add &
AAIAS] B ABS(alkyl benzene sulfonate)=
Aol f45tal Aol HiAdol Fot HlFE
dAsHA = glou, B@AaAkEe] Z7HAE Qs i
Si7h E2] ghe SHEEAR Qe ARgo] Al H
AUCHS, 91 weEbA, BAAREe] ZHA7E §le
LAS(linear alkylbenzene sulfonate)7} ©]& oA
SH =1, e5d M8 9 48R e
AREE L QITH10-12].

2 A= &40 Ji5Tt 8, 10, 12, 1491
fatty alcohol®} allyl bromideE o]-&3l SIS
A5, 11 E-T} sodium bisulfiteE HHEA]A
alkyl oxy propyl sulfonate(AOPS)E HAISFATT
a3 o] FASHIE-S FT-IREA¥ 'H-NMR
= olgdl 25 FRlstilon, EEY] &
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2 Ao AMHH gFE2 &5 99 % oS
28Fe-(n—octanol), HZF&(n—decanol), EHZF&
(n—dodecanol), HEZHZF-&(n—tetradecanol)-&
TCI Chemical Co. oAl Fdste] FAIglo] A&
5F9th.  Potassium  hydride, sodium hydride,
sodium chloride, hexane, ethyl alcohol, sodium
sulfite anhydrous, tetrabutylammonium
bromide, sodium sulfite, sodium bisulfite:™=
Samchun Pure Chemical Co.o|A F¢5}aom,
allyl bromide= Junsei Chemical Co.o|A Z+zt
F4ste AAlglo] AHgiict

2.2, alkyl oxy propyl sulfonate(AOPS)
S0|2 AHEdx Y

500 mL 35 FZHid Eetade] SEe(
mol), allyl bromide(1 mol), NaOH(1 mol),
tetrabutylammonium bromide(0.025 mol)x} 3
A B 65 CollA 3417 A wdk AR &
5 % HHEF +89or 23] & F HF
9718 0] 8519 octyl allyl etherE 92 & 9
ot HizhE, EHE, HEZERESE 919 W
W FLe =HE o] WES stod alkyl allyl
etherg ettt 98 % o9 &g dE=th

ether(l1 mol), sodium sulfite(0.5 mol), sodium
bisulfite(0.5 mol)2 500 mL 37 &HE 22
230 Yi FFSeF oetES 7247 100 mL &
Qi 65 C oA 5 ARF A= wEk ARk
(Scheme 1). Decyl, dodecyl, tetradecyl allyl
ether®] &&3} ¥h-g-2 59 =H|, 53U 2EofA
HhS3te} 98 % o]Ate] &%= Table 13} Fig. 2
of vrEtigle

'H NMR (500 MHz, D;0) & 3.56-3.52
(CH,m), 3.43-3.412H,m), 2.92-2.88(2H,m),
1.99-1.95QH,m), 1.56-1.532H,m), 1.27-1.25
(10H,m), 0.86-0.82(3H,m)
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Scheme 1. Synthesis route of synthesized anionic surfactants.

Tablel. Chemical Structure and Characteristics of Synthesized surfactants (SF)

Na03s/\/\0R
s R Mol viag o iy (08
AOPS-8 CsHys 274.12 98 99
AOPS-10 CioHay 302.40 96 99
AOPS-12 CioHas 330.46 96 99
AOPS-14 Ci4Hao 358.51 95 99

2.3, AX =AM

AHEAA o] Fx BAof= FT-IR(480 plus,
Jasco), 'H-NMR(Avance 500 MHz, Bruker)S
ARgstant. 4 =40 25 Z]lsk] sl
Bruker Co.9] $A8izl7|Z2HEA7] 'H 9@ 1BC
NMR DPX-500& ARgstloH, AoA &4
sto] H BFEEHZE tetramethylsilrane(TMS)
Lo Agste] 6 S (ppm)E EASHACH
Jasco Co.9] Aol EFFA FT-IR 480 plus
£ ARgskelT

2.4, 2o "I}

ARG IAS eRa Sge v
We olgate] 25 CoA 104~10" mol/LisE
B A AR 4 %—% DL% 7 =

‘:'47‘}34 %k‘ﬂ tﬂo}x] Re SEE 741‘:'4@’6111]94
cme oz AASHATH13-15]. 7|28 AL

= o

KSM ISO 696:20089] #7ef wet Fig. 1]

Ebll A3 Zo] Ross—Miles®Hel| 2|t 7|28 =
A FAE AHg st 25 TolA 0.1 wt%o] &
Mol 7|ZHL 33 HHE Z;HE] Zrel HHA=
Uetiglon, 58 Ad & ALY w0l =F
stol AZe| GHAER BASKACHIGL f3ke] =
A2 Rosano®}t Kimura®] #HES 7f3Fote] &4
stk 200 mL HA 0.1 wt% 5= Al=7}
Bollel 89 50 mL ¢ AERY UFRet &
Z1-gufel wWlAS 50 mLFESHY TRAIU|AE
o]g5te] 3000 rpmollA 1083F WHHAIATE &
3t AAE 100 mLJ M) Y A2
oA g e u]y}u}u} osE o4 A
A Foo] otk ZAnEE Fote] fIEo=m
BAISHAT HEZL (contact angle) pendant
drop tensiometer(DSA100, Kruss, Germany)E
ARgste] Alg RE 3.0 uLe &etol= Fakio|
Holxdl 3% FRE 1023t 574% o=

e Paget.

il

[e}
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Fig. 1. Apparatus for Ross—Miles foaming power test.
A ! Foam pipet B : Foam receiver
C @ Vertical tube D : Rubber stopper
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Fig. 2. '"H-NMR chemical shift of AOPS-8.

3. Zm ¥ o

3.1. FT-IRO| o3t 84 ATE MRl 24

FHT AREHA] FEE sk T
FT-IR9] 24 235 Fig. 3o trehygich. 217}
o FYAUNRES] EHOR FHB ARLAA

AOPS-n9] FT-IR& HW WEr|e C-H 4%
AEm 37t 1250 cm”™ | B4 FobA Lreb
o} g 29 -0~ A&3% 337t 800 cm™ o
A vt olefdt AMIERFE AOPS-no| 2
AEAee Fstrt.
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Fig. 3. FT-IR
surfactants,

spectra  (a)
(b) alkyl allyl ether,

synthesized
(©

fatty alcohol.

AN LS E
AP EEE sE wf
AvtzRH Aot
IR A= gk AR Zol
. 10, 12, 145 H3AA ZAskrt. AOPS—n
o] AAWAEE (cme)e] FHe 1.86x107°
6.46X 10 mol/L2 €4 Zolo] Zrto| et A
A #gaste S & Atk GAEEEES
26.4 ~ 39.07 mN/m & &4 Zol7} Z7gte]
uhet Fig. 4o)Aet o] A ERAgeE E3t St
st AS & 4 At
webA, Agdd FEO
AP EEE 32 =5 UEES
of. g4 dolo w2t -log cm.cgt2
AL G & Ak
Ao #2923 S=(T ) & 249 Ha
(Aol #ste] A1 (Dol UrediSich

~

gas7t FHEs

i

3

Fatty alcohol-Z ]85+

A ARDGA A H 25

Fmax = (I/RT)(_d Y /dll’lC)T
= (4.606RT) (=0 7/ 3 logC)r
Amin = 10"/ (NT a0

(1a)
(1b)

2 oA
L log Cofl Higt
NE ofR7IE=R

8.314]/mol, T= A¥l 2,
U 718718 uEpddh
4 (6.023x 1020t} B4
o7} Aojdp= Hap o WAL fhasis

o 2= 9ty AOPS-no] Exg 2
1.68, 1.52, 1.39, 1.30 nm?e]c}.
Ao Bag a4 goo] faste AL

% 9le

Flo e
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oceom
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Fig. 4. Surface tension vs. concentration for
the synthesized surfactants.

3.3. 7|1=¥

Fig. 5914 AOPS-n¢] %=7] 7]x%
AOPS-82 09 cm, AOPS-102 3.1
AOPS-12& 6.9 cm, 1331 AOPS-142 6.6
cm o]H, 5B F9] 7]izol:= AOPS-82 0.5
cm, AOPS-102 1.1 cm, AOPS-12+ 6.1 cm,

l;_o]b
=

.

cm,

Table 2. Surface properties of Synthesized surfactants(SF) Measured at 25 C

SF ¥ eme cme I max Amin
(mN/m) (mol/L) (mol/cm?) (nm?)

AOPS-8 26.06 1.86x1073 0.99 1.68
AOPS-10 27.71 6.17x 107 1.09 1.52
AOPS-12 30.31 1.55x10™* 1.20 1.39
AOPS-14 32.82 6.46x107 1.27 1.30
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AOPS-12&= 5% Fo= H|wd & 7]|iEEolE 7t
A3 9lo] 71EPFA o] 945t AL FRISHALT.
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S
|

s

AOPS-8 AOPS-10

AOPS-12 AOPS-14

Fig. 5. Foaming power and stability of
AOPS-n.

3.4, Rt
AOPS-n& 200 mL9] H]Zo 0.1 % X9
Agggd 50 mLE FHotal 77] A4 Ee 4
E5E 50 mlE Hdl TEAYUYOIHE o] &3t
wEISHA ofdd ezt Hrh Algte] AdeE
Az S8l steoz Bitite] ede A
2 ZE29 Hed olnf 27] HA-gHe| gigh
Pl HlE SAotnt f7180 wde] oigt
F31E-S Grte AI7te] 8o web furst #
o
AR

o84 Ho] gaE & 4 U Fig. 63 Fig.
T4 4 A AMEYAE wlastEe o,

AOPS-127F 74§54 fatele w42

7 ARBYA & 7P et fekEe WA
ol AOPS-127} 714 943
718t AeRE vy il

ol Bt f7]8uol A ¢4t fotEe Hol
e gel et As o :
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Fig. 6. Emulsifying volume of benzene used
synthesized surfactants.
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Fig. 7. Emulsifying volume of soybean oil used
synthesized surfactants.

3.5. ¥&%

Pendant drop tensiometerE AFESIY] 1 wt%
ARDGA +8Ho] HEZS SAsteH, &
4> oo we} Fig. 8oflA gt Sole AHE
Aol AEZLS 50° , 4237, 35.1° , 20.6° =
A e Zolt FAlees W7l Ao o
o Slth ol ©4a o] & 44 ZAolrt St

I 5719] Aol gasty] iZelr

AOPS-14

Fig. 8. contact angle of synthesized surfactants.
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