CLEAN TECHNOLOGY, Vol. 19, No. 4, December 2013, pp. 481~486

BHOILIXII | |

Tdostaw H}Olﬁﬂ%ﬂﬁﬂ
305 764 q]z% JJrOiA] /H:rL EHB‘]—E 99
RS Ee et [E EAPARS R seinn)
143-747 A& BRI T 557 209
SA=Y e gska st}
143-701 Al &A] FZT 552 120

(20133 99 1721 H25; 20134 102 239 S5 225 20134 102 232 2je)

Preparation and Characterization of Domestic Alkali-Surfactant-Polymer
Solution for Enhanced Oil Recovery

Sang Heon LeeT, Sang Kyum Kim, Ji Yun ParkT, Do Kyun LeeT, Soon Choel Hwang
Wisup Bae *, In Won Kim®, and Young Woo Rhee*

Graduate School of Green Energy Technology, Chungnam National University
99, Daehak-ro, Yusung-gu, Daejeon 305-764, Korea
TDepartment of Applied Chemistry and Biological Engineering, Chungnam National University
99, Daehak-ro, Yusung-gu, Daejeon 305-764, Korea
$Department of Energy and Mineral Resources Engineering, Sejong University
209, Neungdong-ro, Gwangjin-gu, Seoul, 143-747, Korea
Department of Applied Chemical Engineering, Konkuk University
120, Neungdong-ro, Gwangjin-gu, Seoul, 143-701, Korea

(Received for review September 17, 2013; Revision received October 23, 2013; Accepted October 23, 2013)

Q o

ol
U4 AHS A E o] 8ol L A3eTHE Ga]-AHE/dA-E 2 v (alkali-surfactant-polymer, ASP)-8-91-& #| X5}
At AHE A= A ol 7 o A AR 37 Fhaf] B o] X = 2] Y o] & Wl Al & E XK linear alkylbenzene sulfonic acid, LAS)¥}+
] 28 A AILHE B(dioctyl sulfosiuccinate, DOSS)S AFHE-3191 0.1 LASS} DOSSE 1:1, 2:19] H|&-& 4l o] T4 AW
AAE A28 s 0.8 wt.%ol A 3.6 wt.%7kA] W SFAI] F AHZGA| G-} @ A RARR 249 gk (decane)S 4]
o] npo] A2 o HAH FA& dolH gty Arrt Ml ulo]ARo|EH S8 FHFoIA LUR o] F3l on 229
Hr=d o 7H8-3} gk é"* Sholh £ A S47]E o] 8-sto] UGS S48 2H Huh {7 4] 0] 8-5lo] 4
B S SASEAT o] 5ol ZHzhe| A A BlEol Hiet vho] Ao E o] 542 Bl aLsk i
FHO 23| FAH, Ade A, A

Abstract : Alkali-surfactant-polymer (ASP) solution was manufactured by using the domestic surfactants for enhanced oil re-
covery. Domestic surfactants such as linear alkylbenzene sulfonic acid (LAS) and dioctyl sulfosiuccinate (DOSS) were used. This
surfactants were purchased from AK chemtech Co., Ltd. (Korea). LAS and DOSS were blended and the ratio of LAS to DOSS
are 1:1 and 2:1. Decane was used as a model compound of the crude oil. Surfactant solution and decane were blended to analyze
microemulsion. Brine-oil-surfactant are mixed at varying concentration of brine from 0.8 to 3.6 wt.%. Increasing salinity causes
the phase transition of microemulsion from water to middle to oil. Also, by measuring the surface tension and interfacial tension
using pendent drop tensiometer and Huh’s equation optimal ratio of the ASP solution was determined.
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Table 1. Surfactant molecular structures

Surfactant and molecular structures Trade name
ChHani1 - CsHe - SO3H (n = 10-13) LAS

CiHani1 - COO - SO3Na” - CoHaner - COO ™ (n = 8) DOSS




Table 2. Combinations of LAS® and DOSS® surfactant

Sample Surfactant(\;/t.%) Surfactant(w;.%) Brine
1. LAS" 2.DOSS"” (Wt.%)
A 1.00 1.00
B 1.33 0.67 0.8-3.6
C 1.50 0.50
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Figure 1. Solubilization parameter vs. salinity, ppm NaCl for (a)
LAS:DOSS (1:1) and (b) LAS:DOSS (2:1).
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Figure 2. Photograph of salinity scan for (a) LAS:DOSS (1:1) (b)
LAS:DOSS (2:1).
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Figure 3. Relative phase volume vs. salinity, %NaCl for (a) LAS:
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