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Identification and high resolution mass spectrometry analysis of heavy

alkyl benzene sulfonate for alkali/polymer/surfactant ( ASP) flooding
LIU Gang'*?, HOU Ji-rui', LI Ming-yuan'>* , ZENG Lu-ming*, HAO Hong-da',
WU Chen-yu', GUO Fu-guang'

(1. Enhanced Oil Recovery Research Institution, China University of Petroleum, Oilfield Development Key Laboratory
of Ministry of Education, Beijing 102249, China; 2. College of Science, China University of Petroleu, Beijing
102249, China; 3. College of Chemical Engineering, State Key Lab Heavy Oil Processing, Beijing 102249, China;
4. CNOOC Energy Development Oil Production Technology Services Company, Tianjin 300452, China)

Abstract; Fourier transform infrared spectroscopy ( FT-IR) and high performance liquid chromatography ( HPLC)
are applied to quickly identify and analyze the type of the surfactants. The molecular weight distribution and molecular
structure of heavy alkyl benzene sulfonate (HABS) are determined by negative ion electro spray-Fourier transform ion
cyclotron resonance high resolution mass spectrometry ( FT-ICR-MS) and FT-IR. Mass spectrometry analysis shows that
the molecular weight distribution of HABS is 320 — 500 and its general molecular formula is C,H,,_,SO,Na. The carbon
number distribution is C;3 — Cy,. Among C,; — C,, ,C,y has the highest abundance ,which is followed by C,; ,C, and C,,.
In the infrared spectra , characteristic absorption peaks in 1 183. 54 cm ™" and 1 039. 34 cm ™" are typical absorption peaks
for the alkyl benzene sulfonate. And absorption peaks in 1 183.54 c¢m ™' and 831.69 cm™' show that HABS mainly
consists of 1,4-substituted alkyl benzene sulfonate.

Key words: heavy alkyl benzene sulfonate ( HABS); high resolution mass spectrometry; infrared spectroscopy

(IR) ; high performance liquid chromatography (HPLC) ; surfactant
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