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Analysis of Surfactants by Using FD-MS and SIMS

Shinya MIZOE
Eisei OHNISHI
Tadashi OKADA

Analysis of various types of surfactants has been made by FD-MS and SIMS techniques. Twenty-five

samples of commercial standard surfactants were measured, and their FD and SIMS spectra showing the

characteristic quasi-molecular ions and/or fragment ions were obtained.

A mixture of surfactants was extracted from a PVC paste resin with light petroleum or ethanol and analyz-

ed using the present techniques.

Most of component surfactants were successfully identified by direct com-

parison of the FD and SIMS spectra with those of the standard specimens.
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Table 1 Summary of SIMS and FD Measurement of Standard Surfactants

Standard Surfactants S FD
Detected Quasimolecular Ion Detected Quasimolecular Ion
Class (or Molecular Ion) (or Molecular Ion)
RCOOK o M+K O M+K
ROOC-CH-SO;Na i ';
| O M+Na O M+Na, M+1
ROOC-CH, 5 :
R<G-SO3Na O M-+Na O ! M+Na
(Soft Type) ]
R-® SO4Na O | M+-Na O | M--Na
(Hard Type)
R SO3Na O | M+Na O | M-+Na
- R 0 ’: M+ Na
Anionic Sé)%]a Sé?)Na O
Surfactant R-0-S0Na O i M+Na O i M-+Na
R-0-SOsNH, O M+1L,MtNH | O M +NH;
R-04E0):S0;Na O ! M +Na O M+Na
R G- OE0¥:S0;Na O M-+Na O M+Na
, O | M+ Na
(RO, P-OK : :
: O M+K
.  MCHCO0 . MCHC00
S O (RNH;*) O (RNH,*)
R @ Ry - E i
Cationic (N ) O i . O el
Surfactant ” O M—Cl O M—Cl
" O M—Cl O i M—Cl
Cf[;@ 3 1 .
Amphoteric R CIL S O M+1, M+Na A M+Na
Surfactant , O |  M+1,M+Na A M+Na
_ (NaCl Added) )
R-OCEOH O M+l,MiNa | O M+1
” O M+1 O M)
R-@ O+EO0:H x O i M
Non-ionic ciorr ¥ con i
Surfactant &HZ\O/&“ e O ] R O ; M+1
/CHO"E(@CH-O*-EO
i:;fz;h-cuzojo m0C R A O M-+Na
R-COO+EO:H X O | M+1
Ra H '
Rri-‘o O i M+1 O i M-+1

(%) A series of ions which we could not interpret, was also observed.
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Table 2 Comparison of Results with Conventional Analysis Method

Conventional
M DM t
Analysis Method SIMS Measurement F easuremen
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n=3.9 i=5.1 n=6.7
ether Extract |.ooooo oo e e casie s s mee
The small quantity of | Sorbitan-fatty acid Sorbitan-fatty acid
sorbitan-fatty acid esters were not esters were not
esters was detected. recognized. recognized.
R-©-S03Na R«©-S0OsNa R-@»S0O3Na
(Composition Ratio) (Composition Ratio) (Composition Ratio)
R:C10H21 31 R:C10H21 30 R:C10H21 27
Ci1Haz 100 CiHas 65 Ci1Haz 100
Ethanol Ci2Hos 83 CioHgs 100 CioHos 84
Extract CisHyy 56 CisHyy 67 Ci3Hyy 42
C14H29 2 C12H25—O‘€‘E0ﬁH
n=10.7
CoH19©-O+EO-sH
n=8.8
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