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Analysis of Imidazoline Type Cationic Surfactants
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2 o : 7tx azogadd(GO)S A ZEZutE 1R (HPLC)E o438t imidazolinedl %ol ARTAA A& FAFL A7) HeEd A
A8 ¥ GCR imidazoline ring® orginal fatty acid®) alkyl chain 2EE ZAletdoh. 94 C18 E#E AHE3d31 01M NaClogh &4
methanol® acetonitrile®) 50:50(v/v)A& SelNog 3 o imidazoline® homologousdt total alkyl chain X7} HPLCAlA EFs&HA 2=,
GC A7 2L YXE BAFYTE B A7 BMY o2 imidazolines] %ol ABBAA 4£%4A4 alkyl chain ¥4 2 37 23 ZAo] 7h5st
gony Axz Beglel HPLCE S ol 48 imidazoline®] Z&8H7l= 10ngel At

Abstract : Analysis for the imidazoline type cationic surfactants was performed by the gas chromatography(GC) and high performance liquid
chromatography(HPLC). The composition of the alkyl chain distribution was investigated by GC after base/Acid hydrolysis of the imidazoline ring. The
distribution of total alkyl chain was separated clearly by a Bondclone C18/NOVA-Pak C18 HPLC column using 50% acetonitrile in methanol containing
0.1M sodium perchlorate as a mobile phase. Alkyl chain distribution and average molecular weight of imidazoline type cationic surfactants were
obtained based on these analytical methods. The agreement of results from GC and HPLC was good. The detection limit of imidazoline by HPLC method
was 10ng without pretreatment.
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AHo) A48 imidazoline2 AlZo] FPHCT ARHE 228 14-dioxane(C4HsOp), potassium hydroxide(KOH), hydrochloric
(Type 1, Type 28 ZZ 795t RA o] vtz Algslyod, acid(HC1), ether, pentane, sodium sulfate(Na;SO;), 222 sodium
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perchiorate (NaClOy) 59 AHEAISE AldrichAlE 2UE A48}
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Algel 7leEs 2 methyl esterdt #4328 PierceAld)
Pierce Reacti-Term Heating/ Stirring Module& AHE3I3, 717
A2]E HP 58900 gas chromatograph, UV #%7]7 #&¢ HP
1050 series Liquid chromatograph & AH-3H§ich 1LC £vle
B&JAHe] LC# high purity solventE Millipore membrane filter
(Type FH. Pore size = 05um2 oj3+sko] Abgaheint.

2.2, My
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H;S0: A7b) 2mE F7kstd 80CAA 343 /ALY 2 %
pentane 2mE H7bste] 33 %83, FF ¥ pentanex S 7
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Alkyl chain ¥4 918 GC £3¢ Table 101 Yeh)tch

2.2.3. HPLC 24=H
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& A33] Z2H(Type 1:35C, Type 2:40C)8& W £& HPLC
chromatogram® ¥& = At} Fig. 12 715488 £ methyl
ester3t ¥ imidazoline®] alkyl chain ¥X¥E& 243 GC
chromatograme! ™}, Fig. 2& ¥4 HPLCEZ £ ¥ imidazoline?)
chromatograme]t}. Z2tZt peak WA o2 A4td ZAFE Table 3,
Table 49 Yelliglz Ad=o)R HFEA 2 average MW)L
Type 1. imidazoline®] 7% 719.20 (GC)3} 719.70(HPLC), Type 2
T 74020(GC), T39.0HPLO)L.2 A9l U5} Type 29 7
¥ homologous¥ alkyl chain®} £¥3} o]F A% FA o] ¢
8% 1)x)E Aol BAs, HPLC chromatogramo] e £a)7)

Table 1. Operating Conditions for GC

Column Ultra 1 fused silica capillary
50 m*0.32 mmXx0.52 ym

Oven Temp. 10C —S8/min, 450

Injector Temp. 310C

Detector Temp. 310C (FID)

Carrier gas He (Head pressure : 150 kPa)

Table 2. Operating Conditions for HPLC

Pump HP 1050 Model gradient pump
Detector HP 1050 series UV (at 230 nm)
Column Bondclone C18, 300X39mm, 10 4

XNOVA-pak C18, 200X3.9mm, 10«

Mobile phase 0.1 M NaClO4 in methanol : acetonitrile

= 50:50 (V/V)
Flow rate 1.0 mé/min
Column temp. Imidazoline Type 1:35C

Imidazoline Type 2:40C

izt

i

Type 1 Type2

. |

—

- ce

Fig. 1. Hydrolysis/Methylation GC chromatograms of imidazoline

surfactants.
c: €:1C35
c:
:
Typel ! Type2
cs:
v
-
2
v
cs2 l
i e
Cox ! CEO;!
3 czal 1y ll__q‘
] h C “l C40
5 f‘~ x 5 *:‘J W

START
START

310

=

Fig. 2. Liquid chromatograms of imidazoline surfactants.
(Total alkyl chain lengths are indicated on the peaks.)
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Table 3. Determination of Distribution of the Alkyl Chain in the
Imidazoline Surfactant (Type 1).

i " mol Molar distribution (%)
Alkyl chain leng ) o P
Cl4 a 381 -
Cl6 b 3464 -
C18 c 61.55 -
R« o
ene % bs.
acids (R1+R2) (%) (calc.) (obs.)
c28 T a0 015 045
C30 2ab/100 2.63 2.33
c32 (b*2ac)/100 1668 1473
(03] 2bc/100 264 421
C% /100 3790 3828
Average molecular weight 719.20 719.70

Table 4. Determination of Distribution of the Alkyl Chain in the
Imidazoline Surfactant (Type 2).

mol Molar distribution (%)
Alkyl chain length
%) GC HPLC
Cl4 a 162 -
Cl6 b 659 -
Cl8:2 11.88 -
Cig8:1 c 70.02 -
Ci8 147 -
C20 d 842 -
Tof in
A @ me
acids (R1+R2) (%) (calc.) (obs.)
c28 /100 002 0.10
C30 2ab/100 0.24 094
2 (b*+2ac)/100 313 145
34 (2bc+2ad)/100 11.26 1765
C36 (c*+2bd)/100 70.61 68.10
C38 2cd/100 14.04 11.01
c40 d>/100 070 0.75

Average molecular weight 742.10(740.20)* 739.90

* Consideration of double bond effect

A ¢ske}t. HPLC chromatogramol 419 total alkyl chain #¢1&
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Fig. 3. Hydrolysis’/Methylation GC chromatograms of C34 peak
(right) and C36 peak (left) in type 1 imidazoline
surfactants.
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Bondclone C18-NOVA Pak C18 ¥4 HPLC ¥ #& A2 3o
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