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Abstract

Nonionic sorbitan monostearate have been successfully prepared by esterification using 1,4-sorbitan and
stearic acid. 1,4-sorbitan were prepared using D-sorbitol and acid catalyst at solvent-free conditions. The
synthesized surfactants were characterized by NMR and FT-IR. We also investigated the effect of temperature,
pressure and catalyst on the synthesis of nonionic sorbitan monostearate. The yields of 1,4-sorbitan were
90% at 160°C under 160 mmHg vacuum, and the yields of nonionic sorbitan monostearate were 92% at

230°C under 60 mmHg vacuum.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Analysis condition of gas chromatography

GC Agilent 4890D
Detector FID (Flame Tonization Detector)
Oven temp. 200°C
Injector temp. 270°C
Detector temp. 270°C

Flow rate (N,:H,:Air) 30:30:300
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Fig. 2. Conversion rate of 1,4-sorbitan with different
temperature at atmospheric pressure.
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Fig. 3. Conversion rate of 1,4-sorbitan with different
vacuum pressure at 160°C.

WE B F 23 4aFE HAom, 9% of
4o MgEo] e YHER ABHL
& AT He) AEE WA et

3.1.3 Fujo] W3}

O3 4= AF 07} sorbitolS sorbitan® E A3k
A7 kgl plRle JES dotrr] sty
A 20 E WA ZIEA AEe AYE AFE
ERARITE 2004 Jan 599 93tH @4kE A
sulphuric acid®} 22 7Fgt 4 Svjl= M€ Ado]
o} isosorbide?} 72 o] AAE FAFIy B
3t Th WhAC] sulphuric acide}l H]$3 AR
p-TSA®} ¢F:H3dE == phosphoric acidS ©]-&3}
T A= 4L ZA2AFEA sorbitanS 2
TE&E A3 TR AFE FHEIATPO,
AFX = g AFA 2 A7) v

LN

s~
&
St
2
g
3
2
@
3
3
20l // —— e 1% pTSA
/-'/ Qe 2% 0TSA
R —=—-%-—- 1% pTSA + 1% phosphoric acid
;/ e 2% p-TSA + 1% phodphoric acid

1] 20 440 60 80 100 120 140 1860
Reactioh Time (min)

Fig. 4. Catalyst concentrations on the conversion rate
of 1,4-sorbitan at 160°C under 160 mmHg
vacuum.
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Fig. 5. NMR spectrum of 1,4-sorbitan.
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Fig. 6. NMR spectrum of sorbitan monostearate.

M|crons MICOLET WSXFTR
25 28 27 28 29 3 0 it IR EEEIEE:
% 3 5
& ,‘/\/\\ } 1
\Jﬂ\x’\\
i
%
N
22
R A
| i H
L] s
$ &
» L3
@ 1 \/ M 23
T A
T L]
& €
@ L £ 24
c
€
3 05
a8
il 0.7
06
1
] 1
[ 28
400 30 360 S0 3200 000 00 2600 240 2200 800 1800 1600 1400 1200 1008 £ 500 0

Wavenumbers

Fig. 7. IR spectrum of sorbitan monostearate.



36 F3ld 9 /3= HAFEE 41 (2008) 51-56

eSS & 4 AT 230 ppm2] peak= A HPAF = 7]
FIEEQ7]Y a-HER siEete 2 peakrt

LEPF O ZA] sorbitan monostearate’t 4 E A< B dA7es SAH9F AASEA 07N EA Y
glstatt. o] AFu|(FANI: S1024834) XYoo 7 FH Y
om ol ZFAL=HYH.
3.2.3 IR spectrum®] £
19 7 sorbitan monostearate?] IR 2HEH S 25
eRA T IR S ERXN e 1 4-sorbitane] 9
2742l D-sorbitol®] 712 £ZE JeRix Y3, & 1. N. 8. Jung, S. S. Kim, New Technology Investigation
3] 1100 cm™ ¥ A C-07], 2900 cm™ -2 A Report, 2th., The Korean Intellectual Property Office
C-H718} 3400 cm™ #-2oj4 L3¢ 0-H719) A% ) go‘}l)'N W HL T Svmthesis of Surfactant
= . . K. J. Nam, W. H. , esis of Surfactan
Aewrdrt 28 & 5 ok and the Application Techniqzrel, (2006).
3. G. G Lim, M. S. Dissertation, Dissertation, Chunnam
4. 7E=l % National University, Kwang-Ju, Korea (2002).
4. S. Jan, C. Radka, F. Viadimir, Eur. J. Lipid Sci.
2 dFddMe Ho] AHEGAAIQL sorbitan Technol., 106 (2004) 851-855.
monostearates FAA35H7] Yste] AFAA 14- 5. D. H. Park, G G Lim, G T. Jeong, K. Y. Byun,
sorbitan% H]'%%L:_, ;ﬂ:g_E’ éuﬂ 1_:)_;_9 E]—‘%}@]—?ﬂ 1. H. Kim, K.Y Lee, H. S. Kim, Korean J.

= . .
WeA A FAde] AT son, o2 oLy Bloteghnol. Bioeng, 18(3) (2003). 222-228. '
bi B 6. J. Ellis, H. Morgan, J. J. Lewis, R. J. Beattie,
sorbitan monostearateE 4 SH%UT. Manufacture of Fatty Acid Esters of Sorbitan as

WA 14-sorbitan®] F4L WHEER 160°C, UH Surfactants, A.U. Patent, 3702997 (1998).
< 160 mmHg, Fv] 1%(w/w) p-TSAS} 1%(w/w) 7. G Jasminka, M. Cedomila, W. Nikola, G. Fabio,
phosphoric acidE AME-§ A FAANES 34 € J. Agric. Food Chem., 44 (1996) 3950-3954.
2ol VERUR] eEgkom| 90% ol A4te] e & 8. S. Ropuszynski, E. Sczesna, Polish Pat. Appl., 133
< YERASITE E3F sorbitan mono stearater LS (1985) 768.
E=2 FAF0]7 14-sorbitand} stearic acidehe] ol 9. K. R. Brown, Monoesters of Inner Ethers of

hexahydric alcohols, Patent U.S. 2 322 820(1944).

ZAH 23 vk o] StAs B 3 TR ‘ ) .
ﬂ_ k3 j '/]EH_% °T‘Y} T NMRJ'} F _T IR< 10. H. Stuehler, Carboxylic Acid Esters of Hexitols,

olgste] 725 A FAARE At D.E. Patent 3 240 892(1984).

g5 o120 sorbitan monostearate®] pH= 7, HL.B 11. J. Giacometti, C. Milin, N. Wolf, F. Giacometti, J.

T 18602 At&Ho] O/WE J3AZA Y AH5E Agric. Food Chem., 44 (1996) 3950-3954.

NIRE ACE 4T F lon, AE, BakA.
WAL A TR o] 8d AR ALEHT}



